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THROUGHOUT INDUSTRY 


The use of AsHvac (The Allen-Sherman-Hoff Co.’s 
trade name for their small, steam-jet pneumatic ash 
removal systems) cuts horizontally across a// industry. 
AsHvac Systems are installed in the central steam 
plants of schools and colleges textile mills . 
food processing plants . .. municipal power plants. . . 
hospitals . . . petroleum refineries . . . chemical proc 
essing plants . all types of governmental installa 
tions . . . all kinds of manufacturing plants. ASHVAC 
finds application in the small and medium size steam 
generating plants anywhere coal is burned. 

Three good reasons why power engineers specif 
ASHVAC Systems: 

ASHVAC is PROJECT ENGINEERED—There is no 
“package’”’ system for all applications. Each job is 
different; ASHVAC uses standard components in a 
system engineered to the job’s specific requirements. 


ASHVAC is PRICED RIGHT— Years of experience have 
enabled us to standardize many components, reducing 
manufacturing costs. A-S-H operates its own manu- 
facturing plant—another cost saving advantage 
passed on to our customers. 

ASHVAC is BACKED BY EXPERIENCE—The Allen 
Sherman-Hoff Company has pioneered in the solu- 
tion of ash handling problems. Behind every job is 
‘ 


37 years of experience— giving you the best. cleanest 


and cheapest system to operate. 


A-S-H service doesn't stop with insta/iation. When 
service problems come up, we stand ready to give 
prompt service assistance. This is a policy worth cor 
sidering when suppliers are being selected 


company 


259 E. Lancaster Ave., Wynnewood, Pa. 
Offices and representatives in principal cities 








Clean sweep in car unloading! 
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CAR SHAKERS 


FAIR SHAKE for coal cars. Wear to cars is no more than that encountered in normal 
Operations over road bed. Objectionable noise can be reduced to a minimum. Shaker 
produces a series of hammer-like blows on the top of the car sides loosening even the 
hard-packed loads in minutes. Especially good for damp, sticky or frozen loads. 
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ROTARY DUMPERS 


GOOD TURN for large plants. Link-Belt Rotary Dumpers empty a 90-ton gondola car 
every 45 to 90 seconds (including return to upright position) by simply turning car 
upside down. Car is securely held in rotating cradle and contents are completely 
dumped in one operation. Simple, automatic, fool-proof. Takes all open-type cars— 
any length, width or height. 


Only LINK-BELT makes both shakers and dumpers 
. . « broom-clean unloading for any plant capacity LINK 








(©}BELT 


You can meet any coal unloading need with equipment by Link-Belt. For CAR SHAKERS AND ROTARY DUMPERS 
large operations a Link-Belt Rotary Dumper will unload 20 or more cars 

per hour. For smaller plants, Link-Belt Car Shakers are available. Both — Link-BeLt COMPANY: Executive Offices, Prudential 
are enoinee ‘ cific i Facte 2acje ‘ orc Plaza, Chicago 1. To Serve Industry There Are 
ire engineered to do a specific job faster easier at lower Cost. Both 7 arte ee. und Sales Offices im All Principal 
reduce operational hazards and cut costly demurrage charges. Cities. Export Office, New York 7; Australia, Mar- 
Call your nearest Link-Belt office. We'll be happy to give you additional __rickville (Sydney); Brazil, Sao Paulo; Canada, 


: : " . Scarboro (Toronto 13); South Africa, Springs. 
facts on Link-Belt Car Shakers and Rotary Dumpers, Representatives Throughout the World. 
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DE LAVAL- STOECKICHT 


PLANETARY GEAR 


...for high speeds...high horsepower 


Proved in hundreds of installations abroad 
totalling over 3,000,000 horsepower—now available in America! 


For all high torque power transmission 
applications such as pump turbo-generator 
and compressor drives in industrial, 
municipal and marine installations. 


This cutaway view of the 

De Laval-Stoeckicht Planetary 

Gear shows how it provides 

flexibility for proper load 

distribution throughout the gear 
members. The thoroughly 

proved and tested design is completely 
reliable in transmitting high horsepower 
for high speed applications. ¢ Highest 
efficiencies (98% or higher) ...no high 
speed bearings . .. less friction losses. 


Check 
These Acwoeene: 








Small Size — Light Weight Convenient Arrangement | Wide Application 


Compact—low weight per hp. Sizes range Co-axial or “in-line” arrangement Capacity range shown in 

from 22” to 46” in diameter, depending of gear members takes up far less shaded area on chart below. 
on horsepower requirements. Example: space than parallel axis gears For other applications, contact 
5000 hp planetary unit weighs 1700 Ibs. of equivalent horsepower rating. your De Laval Sales Engineer. 
against 6000 Ibs. for conventional gear. 








rm 2a eo GEAR SELECTION CURVES 
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For further details, 
write for Bulletin 2400. 
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x8 DMANEA Steam Turbine Company 


815 Nottingham Way, Trenton 2, New Jersey 
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Texaco Ursa Oil lubricates each of these V-type 16-cylinder diesels which 
supply standby power in Narragansett Electric Co.’s Westerly, R. |., plant. 


Texaco Ursa 


Narragansett’s 


Narragansett Electric Company uses these two Supair- 
thermal V-16 diesels for standby power. It’s essential 
that these engines be instantly available, even after long 
periods of idleness. That’s why Narragansett uses Texaco 
Ursa Oil to protect engine power, keep it reliable and 
ready —anytime. 

With Texaco Ursa Oil in the crankcases, Narragansett 
engineers are certain of getting full rated horsepower 
because Texaco Ursa Oil keeps rings free and prevents 
the formation of harmful deposits. And because Texaco 
Ursa Oil is a premium quality lubricant, it protects against 
wear, minimizes operating and maintenance costs. 

There is a complete line of Texaco Ursa Oils refined 
and processed especially for the lubrication of diesel, gas 
and dual-fuel engines. In fact, for over twenty-years, 
more stationary diesel horsepower in the United States 








Bore and stroke of each engine is 13 x 16%”; each is rated at 3,500 hp 
at 514 rpm. Each generator has a net rating of 2,500 kw. 


Oil protects 


reserve power 


has been lubricated with Texaco than with any other 
brand. 

Your Texaco Lubrication Engineer offers his years of 
experience to help you select the right Texaco lubricant 
for your needs. You can contact him by calling the near- 
est of the more than 2,000 Texaco Distributing Plants, or 
by writing: The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


IN ALL 
48 STATES 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION, DOWNTIME, MAINTENANCE) 
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by an outside contractor, or in your own shops? 


Engineering economics is an important consideration in 
every business. Disregard it for any extended period and 
you're in the red. Subconsciously you deal with engineering 
economics every day in determining the most profitable 
course to follow in arriving at decisions: Should the design 
work for that new addition be let out, or can your own men 
handle it? Is it more practical to have that new oven fabricated 


On the 


maintenance side: In the small plant is it more economical 
to let out some part of your maintenance to a contractor, or 
build up your own crew to handle the full job? Does it pay 
to replace lamps in a group, at planned intervals, or on an 
individual trouble-call basis? 


This month Assistant Editor Norm Peach nibbles on one 
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PLAN 


piece of this huge problem: motor rewinding. It was not too 
many years back when most industrial plants and central sta- 
tions had their own motor-rewinding shops, staffed with their 
own mechanics. But rising labor costs, plus improved mass 
production techniques by motor makers, have changed this 
picture to some degree. In recent years, many a plant has 
dropped in-plant motor-winding repairs and started giving this 


work to outside specialty shops. Large plants, in the main, 
still have well-staffed motor repair and winding facilities. 

But whether you have winding facilities or not, when a 
motor burns out you still face the decision (at least with the 
smaller units) of whether to chuck it in favor of a new one. 
That’s one of the questions Norm deals with this month. To get 
the answer, he tapped the experts for their latest thinking on 
the smallest-sized motor it still pays to rewind. See p 114. 


9 Plant Design Issue, out next 
month, is Power’s contribution to 
the McGraw-Hill PLAN ’59 edi- 
torial program. It’s packed with 
ideas on plant design, moderniza- 
tion. 


JL. 
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Here are eight vine an which 
the PFI Boiler can be of benefit to you: 


It requires a minimum amount of space for a given power output. 
The pressurized furnace design assures economy by eliminating 
the induced draft fan and air infiltration. This means savings in 
cost of fans, fuel, and operating power. 

Pre-assembly of many of the components of the PFI Boiler is 
controlled in B&W shops, resulting in a reduction of the time 
and manpower required for field erection. 

The PFI is designed to burn oil, gas, or a combination of the two. 
When it is equipped with a dual-fuel burner, it allows you to take 
advantage of favorable market conditions. 

Cyclone Steam Separators ensure adequate water circulation which 
protects boiler tubes from overheating, even with wide and fre- 
quent changes in load. They also give you clean, dry steam at all 
designed ratings with high boiler water concentrations. 

The drainable superheater design assures quick, safe start-up and 
ease of storage. 

Water-Cooled Burner Throat eliminates troublesome maintenance, 
costly repairs. 

All-welded Membrane Wall contributes to high efficiency and 
reduces insulation requirements. 
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Announcing New, 
Economical Power 
for Industry 


New BaW 
PFI Oil-Gas Burning Unit 
Provides Maximum Output in Minimum Space 


Here’s an answer to industry’s need for an eco- 
nomical, dependable steam supply. The new B&W 
Integral-Furnace Boiler produces high-quality, de- 
pendable steam economically at all ratings. Aptly 
named the PFI, the “Power For Industry” Boiler 
is compact, easy to install, quick to meet rapid 
and wide load swings. The new boiler gives long, 
sustained operation, requires little attention and 
is readily accessible for inspection, cleaning and 
maintenance. 


All responsibility for your complete delivered and 
erected unit is accepted by one experienced, de- 
pendable source which in the past 25 years alone 


BABCOC. 
«WikCOx 


G-892A-IF 
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has placed over 4,000 Integral-Furnace Boilers in 
service. Behind every B&W Boiler is nearly a century 
of leadership in steam generation. A national net- 
work of B&W plants and engineering facilities 
means that the special skills of B&W engineers are 
always quickly available to you for service and 
assistance. The Babcock & Wilcox Company, Boiler 
Division, 161 East 42nd Street, New York 17, N. Y. 


For further information 
about the B&W PFI Boiler, 
write for Bulletin G-94. 


(, 
‘as 


BOILER 
DIVISION 





MECHANICALLY OPERATED 


Adjustable Link 


Adjustable Trip 


Fully protected from dirt, weather or 
tampering by “Backbone” Cover 


Poppet Valve 


Simple, Direct Toggle Principal 
re . 


Direct Actuation by~ Lance Carriage 


Positive and Accurate 
Valve Operation 


SERIES 300 IK—LONG RETRACTING BLOWER 


OTHER ADVANTAGES 

OF SERIES 300 IK BLOWERS 
Backbone and Protective Cover 
Cc t, A ible Electric Power and 


P 


Control Terminal Facilities 

Fi End Single-M Dri 

Secaia cacdlicoeas tse pe Ae D E A A  « ) oo i? o  e ) ‘ht E R 
t ed “T A” Nozzl 

og CR RE & sa E Cc i A L T Y Cc  ) e P. 
Single Point Outboard Suspension LANCASTER ; OHIO 


Oversize Lance (Step-Tapered for Extra 
Long Travel) 


Auxiliary Carriages for Extra Long Travel Diamond Specialty Limited, Windsor, Ontario 
Designed for Quick, Easy Servicing 
No other blower gives you all these advantages. 
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POPPET TYPE VALVE 


(WITH ADJUSTABLE PRESSURE CONTROL) 


additional important features of the 


ot I Jig 


) al 


Series 300 IK 


LONG RETRACTING BLOWER 


This valve was adopted for the new Series 300 IK 
because long experience has proved it the most 
satisfactory of all designs for severe blower service. 
More than 300,000 of this basic design are in use 
on various Diamond Blowers and have established 
notable service records. A recent improvement is 
more streamlined flow contours that permit higher 
flow rates with less pressure drop. 

The direct mechanical linkage for actuating the 
valve offers the advantages of greater reliability and 


Direct mechanical action 
without pilot or diaphragm 
actuation. 


Micrometer-like 
adjustment for very 


close regulation at : P } 


low flow rates. 


is 


ce | ii!) 


i 


Poppet construction assures 
tight seating without critical 
adjustment. 


safety . . . in addition to more accurate control. 
Numerous other important features of the Series 300 
IK are listed at the bottom of the left hand page. 
These are the reasons why this blower is establishing 
a new standard of efficiency, economy and depend- 
ability in cleaning heating surfaces that require a 
long retracting blower. 

Bulletin 2111U tells much more about the Series 300 
IK; ask your local Diamond office or write directly to 
Lancaster for a copy. 


Adjustable disc for quick 
and simple adjustment 
of pressure control. 


Back seat tor 
throttling. 


New high-flow 
valve construction. 
Full lift always... 
no throttling. 


FULL LIFT AND FULL OPENING OF VALVE AT ALL TIMES. No 
throttling at main seat. ALL throttling for pressure control 
is between back seat and adjustable disc. 
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Around-the-clock operation at El Segundo 
station of Southern California Edison 
requires the extreme dependability offered 
by Cooper-Bessemer compressor i t i ° 
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Increase boiler capacity, 


...with Cooper-Bessemer 
air Compressors for 
soot blowing service 


Steam stations everywhere profit from multi-stage Cooper- 
Bessemer M-Line air compressors used to clean slag and ash 
deposits from boiler unit surfaces. For example, four steam 
stations of Southern California Edison Company, the Sayre- 
ville station of Jersey Central Power & Light Company, the 
Breed Plant No. 1 of Indiana and Michigan Electric Com- 
pany, and the Philip Sporn Plant Unit No. 5 of the Ohio 
Power Company .. . all depend on the experience and effi- 
ciency offered by Cooper-Bessemer. 

You'll find air cleaning with Cooper-Bessemer equip- 
ment the most effective and economical answer to a con- 


tinuing problem. Automatic regulation, heavy-duty con- 
















TO MEET 
SEVERE SERVICE 
REQUIREMENTS 








re, 


. OR emre ci | 
ca 


Direct motor-driven multi-stage centrifu- 
gal compressors for sizes from 3000 cfm 
free air and up 





Multi-stage centrifugal compressors for 
sizes from 7000 cfm free air and up 





Multi-stage reciprocating compressors for 
up to 30,000 cfm free air 





availability and efficiency 


struction and a range of horsepower sizes offer you the 


ideal unit. 


For your next steam generating unit, check with oe 
Cooper-Bessemer for the latest in soot blowing services. "me 
Sizes are available up to 10,000 hp in both reciprocating and 
centrifugal designs. Write for additional information 


GENERAL OFFICES: MOUNT VERNON, OHIO 
Grove City * New York « Chicago 
Washington « San Francisco * Los Angeles * Houston Ne re ee ee 
Dallas * Odessa * Minneapolis * New Orleans * Shreveport muons oe morca caus te 
COOPER-BESSEMER OF CANADA, LTD 
Edmonton ¢ Calgary * Toronto « Halifax 
COOPER-BESSEMER INTE ATIONAL CORFORATION 


New York * Caracas * Mexico City 





How Bailey puts, at your finger 


Concentrated, here, in one centralized control room 


are all the meters and controls needed to operate a 
Cyclone Furnace Boiler. Bailey puts them at your 
finger tips. Makes operating duties a pleasure. 
Increases plant efficiency. 

Bailey is the choice of virtually all the most efficient 
plants on the Federal Power Commission’s heat rate 


report. Here’s why: 


1. A Complete Line of Equipment 


You can be sure a Bailey Engineer will offer the 


12 


right combination of equipment to fit your needs. 


Bailey manufactures a complete line of standard, 
compatible pneumatic and electric metering and 
control equipment that has proved itself. Thousands 
of successful installations involving problems of 
measurement, combustion, and automatic control are 


your assurance of the best possible system. 


2. Experience 


Bailey Engineers have been making steam plants 
work efficiently for more than forty years. Veteran 


engineer and young engineer alike, the men who 
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Bailey MINI-LINE Equipment places controls at operator's finger- 
tips in the Central Control Room of Unit No.1, Gannon Station, 
Tampa Electric Company, Tampa, Florida. 


tips, controls for STEAM PLANTS 


represent Bailey, are storehouses of knowledge on 


measurement and control. They are up-to-the-min- 
ute on the latest developments that can be applied 


to your particular problem. 


3. Sales and Service Convenient to You 
There’s a Bailey District Office or Resident Engineer 
close to you. Check your phone book for expert engi- 


neering counsel on your steam plant control problems. 
Al37-2 


instruments and controls for power and process 


BAILEY METER COMPANY 


1036 IVANHOE ROAD ° CLEVELAND 10, OHIO 


in Canada—Baliey Meter Company Limited, Montreal 
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From pit to plant, LeTourneau— 


New 400 HP LW-80—world's largest coal bauler—is 
12' high by 12' wide, 54%‘ long. It hauls 100 cubic 
yards (80 tons) per trip at speeds up to 34 mph. 
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Westinghouse moves with coal 


Earthmoving equipment manufacturer estimates steam generated 
from coal costs only half as much as competitive fuels 





At LeTourneau-W estinghouse Co., Peoria, 
Ill., steam is used to heat an area that has 
swelled to a million square feet of space. 
Increasing demand created the need for a 
modern heating plant to replace obsolete 
equipment. When plans were drawn for 
the new plant, fuel surveys indicated that 
the firm should continue to use coal for 
availability and economy. Estimates 
showed that steam produced from burn- 
ing coal in this area costs about half as 
much as from competitive fuels. 

Today LeTourneau-Westinghouse has 
found that burning coal in modern equip- 
ment cuts costs in several ways. Fuel costs, 
of course, are at a minimum. Automatic, 
efficient operation has lowered coal and 
ash handling costs. And manpower re- 
quirements have been reduced from 12 
to 7 men. 


Facts you should know about coal 
You'll find that bituminous coal is not 
only the lowest-cost fuel in most indus- 
trial areas, as in the case of LeTourneau- 
Westinghouse, but up-to-date coal burn- 
ing equipment can give you 15% to 50% 
more steam per dollar. Today’s automatic 
equipment can pare labor costs and elim- 
inate smoke problems. And vast coal re- 
serves plus mechanized production meth- 
ods mean a constantly plentiful supply of 
coal at stable prices. 


Technical advisory service 

To help you with industrial fuel prob- 
lems, the Bituminous Coal Institute offers 
a free technical advisory service. We wel- 
come the opportunity to work with you, 
your consulting engineers and architects. 
If you are concerned with steam Costs, 
write to the address below. Or send for 
our case history booklet, complete with 
data sheets. You'll find it informative. 


Consult an engineering firm 

If you are remodeling or building new 
heating or power facilities, it will pay you 
to consult a qualified engineering firm. 
Such concerns—familiar with the latest in 
fuel costs and equipment—can effect 
great savings for you in efficiency and fuel 
economy over the years. 


BITUMINOUS 
COAL INSTITUTE 


Department P-09 
Southern Building, Washington 5, D.C. 
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View in the LeTourneau- 
Westinghouse heating 
plant. In foreground is an 
Erie City 40,000 lb/hr 
type I.W.T. boiler which is 
used on stand-by basis and 
for peak loads in extremely 
cold weather. At the right 
rear is Erie City 60,000 
lb/hr main boiler. Both 
are fired by Combustion 
Engineering Inc. traveling 
grate stokers. 


Shown are ash hoppers, 
part of United Conveyor 
ash handling system. Ash- 
es are dumped from ash 
pits into hoppers from 
where they are piped 
pneumatically to silo. This 
system also handles dust 
from Prat-Daniel dust 
collectors. 


Bailey Control Panel regu- 
lates both boilers, includ- 
ing boiler meters and re- 
corders, feedwater con- 
trollers and alarms, drum 
level recorders and alarms, 
multipointer gages for 
draft control and return 
condensate recorders. 


New heating plant show- 
ing 9000 cu ft Kalamazoo 
Tank & Silo Co. coal silo 
(on right). Coal feeds from 
railroad car into track hop- 
per, then moves by screw 
conveyor to 40 ton/hr 
bucket conveyor which 
elevates coal to top of silo. 
Entire coal handling sys- 
tem by Beaumont-Birch 
Co. To left of coal silo is 
Kalamazoo 25-ton ash silo 
equipped with United Con- 
veyor dustless rotary un- 
loader. 
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opes-Vulcan Boiler Control 
installed at Seward Station 


Pennsylvania Electric Company’s Seward Station 
uses an integrated Copes-Vulcan system to provide 
efficient boiler control. Built to maintain a constant 
main steam-header pressure under all load condi- 
tions, this modern control system provides simplicity 
of circuits and dependable accuracy of components. 


Correcting pressure changes automatically. 
Fuel feed responds to deviations in steam pressure 
resulting from changes in steam flow rate, and 
generates the exact amount of steam to restore 
header pressure. The system also maintains constant 
drum level. 

Mill temperature control, mill-totalizing circuit 
and boiler feed pump recirculation control are addi- 
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tional functions of this efficient control system. 


Bumpless transfer simplifies operation. All 
Copes-Vulcan auto-manual stations provide a con- 
tinuous picture of performance, permit automatic- 
to-manual selection without the complications of 
seal balance. 

Noted for modern design, high speed response and 
precision performance, Copes-Vulcan boiler control 
systems and Vulcan soot blowing systems cut oper- 
ating costs at modern stations everywhere. 

Whether your boiler is large or small, power or 
process, your Copes-Vulcan representative has the 
ideas, information and experience to help you choose 
the system to best meet your needs. 
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C-V NEWS NOTES 


Fuel feed drive units. The units shown are typical of all drive 
units in the control system. A positioner, a four way valve, a power 
piston and feed-back cam are incorporated into each compact unit. 





Seward’s soot blower system. A Vulcan auto- 
matic-sequential control system keeps soot blowers 
operating in proper sequence. Panel switches per- 
mit any soot blower to be cut out of the sequence Pump recirculation trol. When discharge from any pump 
or reblown if necessary. falls below an established limit, an electric-contact low-flow control 
circuit opens a diaphragm operated by-pass valve to assure suffi- 
cient flow to prevent the pump from overheating. 





COPES-VULCAN 





Write for Bulletin 1038. 
This 12-page bulletin de 
scribes in detail Seward's 
complete control system. 
Schematic drawings show 
air-flow and fuel-loading 
loops. Boiler drawings lo- 
cate Vulcan soot biowers 
and wali desiaggers. 
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HOW THE 
MB PULVERIZER WORKS 


In the MB Pulverizer, grinding action takes 
place between a slowly rotating horizontal table 
and three spheroidal rollers, uniformly spaced 
around the table and loaded by the adjustable 
thrust of a large number of heavy coil springs. 
The power driven table causes the rollers to ro- 
tate while circling planet fashion and rolling over 
the material on the table. The rollers move up 
and down independently of each other as required 
to compensate for foreign matter in the charge. 


The charge, entering the mill, is fed directly 
onto the grinding table, where it is crushed be- 
tween the table and the rollers. Air entering from 
below the pulverizer table, floats the ground par- 
ticles up into the classifier, located in the top of 
the housing. Particles too coarse to be carried to 
the classifier fall back onto the table for further 
pulverization. The classified pulverized fuel is dis- 
charged through the outlet at the top of the casing. 
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Planetary Roll and Table Design, with 9 years of 


successful operating experience in Europe, 


now available in capacities up to 60 tons per hour 


i im FostER WHEELER Type MB Pulverizer 
is a simple, compact, planetary roll and 
table mill for pulverizing solid fuels to com- 
mercial fineness with exceptionally low power 
consumption, low maintenance cost and high 
availability. 

Introduced in Europe in 1949, this type of 


Low Power Consumption. Efficient grind- 
ing action results in unusually low power requirements 
per ton of capacity, assuring lower operating costs, 
year after year. 


Low Maintenance. Extremely rugged construc- 
tion and easy accessibility of all wearing parts reduce 
down-time for servicing. There are no bearings or lubri- 
cated parts subject to dust and heavy pressure, Grind- 
ing ring and rollers wear slowly and uniformly and can 
be easily replaced when required. 


Uniform Product Fineness. Throughout the 
life of the grinding elements, uniform product fineness 
is readily maintained without loss of capacity. 


Pressurized or Suction Operation. W ith 
all moving parts enclosed in a stationary, air-tight cas- 


NEW YORK ¢ LONDON 
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PARIS 


mill has now had nine years of service experi- 
ence, with excellent performance records and 
outstanding economy of operation. Its proved 
advantages, summarized below, can contrib- 
ute materially to important savings in the cost 
of pulverized fuel for large or small steam 
generators. 


ing, the MB Pulverizer can be used for either pressur- 
ized or suction operation, providing complete flexibility 
for various types of firing service. 


High Availability. All necessary adjustments for 
grinding pressure and particle size can be made exter- 
nally while the mill is in operation, avoiding shutdowns 
except for periodic inspection or overhaul. 


The type MB Pulverizer, with Foster Wheeler feeders, 
distributors, burners and fans or exhausters, provides a 
highly efficient and economical pulverized fuel system, 
supplementing the FW line of heavy-duty Ball Mill 
systems. For complete information, send for Bulletin 
MB-58-1. Foster Wheeler Corporation, 666 Fifth Ave., 
New York 19, New York. 
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Why POWER ENGINEERS 
with these 


Automatic spring action of V-shaped metal plies react 
to variations in compression, internal pressures, and 
temperature changes. Assure leak-proof seal under 
most severe conditions. 


GARLOCK GUARDIAN* GASKETS 


Provide a safe, positive seal against high temperatures and pressures of steam, oils, 
gases, liquids. 


Construction assures dependable sealing under varying service conditions. Strips 
of V-shaped stainless steel, alternated with layers of asbestos, are spiral wound to form 
the gasket. The number of windings are varied to accommodate different established 
bolt loads. 


If you have sealing problems involving temperatures to 1050° F. and pressures to 
2500 psi be sure to investigate the advantages of Guardian Gaskets. Available in round, 
oval, square, flat side, diamond, and pear shapes in practically any size. Write for de- 
scriptive folder AD-104. *Garlock trademark 


ARLO CHK 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 
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protect equipment 
GARLOCK products 


Withstand higher pressures and outlive metal expan- 
sion joints . . . do not crack, corrode, lose shape, or 
require gasketing. Maximum service life at tempera- 
tures to 180° and pressures to 125 psi. 


GARLOCK RUBBER EXPANSION JOINTS 


Prevent flange breakage and equipment breakdowns. Undue stress caused by misalign- 
ment, vibration, expansion or contraction of piping or equipment will break connecting flanges. 
Garlock Rubber Expansion Joints relieve such stresses. 


Eliminate vibration and noise. Pumps, compressors, engines, and pressure surges in pipe 
lines create vibration and objectionable noises. Garlock Rubber Expansion Joints act as an 
absorbent cushion . . . insulate against transfer of noise to other parts of the building. 


These are only two of the many reasons why you should use Rubber Expansion Joints in 
piping systems for air conditioning, blower lines, brine tanks, jet condensers, pump lines, cir- 
culating water lines, etc. Write for Folder AD-137. 


THE GARLOCK PACKING COMPANY 
Palmyra, N. Y. 





For Prompt Service, contact one of our 30 sales 
offices and warehouses throughout the U. S. 
and Canada, 
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NEW START-UP STRAINER 
CUTS CLEANING TIME 
FROM HOURS TO MINUTES ! | 


EASILY CLEANED WITH AIR OR WATER LANCE 


<«—CLEANOUT DRAIN 


With this new start-up strainer, you can pro- in sizes 6” to 16” steel construction with 150 to 300 
vide positive protection for new boiler feed, condens- lb. flanges. 
ate and any other close-fitted pumps and eliminate ‘ 
costly standby construction labor during start-up More Information 
iods ay ie 
aT ee ree eee Want more details? Just ask your Leslie Engi- 
neer. He's listed in your classified directory under 


' ' ‘ 
Flushes Clean in Minutes “Valves” or “Regulators”. 


In actual field use, strainer cleaning time was 
cut from four hours ( with basket, cone and disc types) 
to only ten minutes with the Leslie strainer. The 
strainer is easily cleaned by operating personnel with 
an air, steam or water lance as shown in the cutaway. 
Trapped debris flushes down the cleanout drain. 


Easy to Install 


Installation eliminates large complicated T’s or 
angles. Screen is removed easily. You can leave the 


Ta on : = z war Here is one of 5 new Leslie Start-up Strainers installed on boiler 
strainer body in the line after marae erennite S feed and condensate pumps at New York State Electric and Gas 
for re-use and replace it with a spool piece. Available Corporation's Milliken Station. 


REGULATORS and CONTROLLERS 


STRAINERS 
LESLIE CO., 235 GRANT AVENUE, LYNDHURST, NEW JERSEY 
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SEMI-CONDUCTOR 
RECTIFIER 


| 


Effective cooling — closed recirculating air 
system features air-to-water heat exchange 
and delivers same amount of cooling air to 
each diode. Air is sealed in. Direct air cool- 
ing system also available. 


Two 100-kw, 250-volt silicon rectifiers installed in in- 
dustrial service. Semi-conductor rectifiers are simple in 
operation and maintenance, require little floor space. 


Only application experience 
like this can give you 
highest conversion efficiency 


High power conversion efficiency at 
low cost is the major advantage of 
the semi-conductor rectifier. But this 
high efficiency — as high as 95% — 
can be obtained only when the unit 
is correctly applied. 

Allis-Chalmers 30 years of experi- 
ence in developing, manufacturing 
and applying rectifiers assures you 
of the highest conversion efficiency. 
This background of experience, plus 
vast research and engineering facili- 
ties, is available for a thorough 
analysis of your requirements. Then, 


specific, unbiased equipment recom- 
mendations are made — dictated 
solely by your requirements — be- 
cause Allis-Chalmers makes all types 
of rectifiers. 

Every semi-conductor rectifier in- 
stalled by Allis-Chalmers has per- 
formed to the complete satisfaction 
of the user. Your local A-C man can 
tell you how a semi-conductor recti- 
fier can be applied profitably to your 
operations. Call him. Or write Allis- 
Chalmers, Industrial Equipment 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 





for longer valve life inc variety 
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GET COMPLETE INFORMATION from your Jenkins Distributor, or write 
Jenkins Bros., 100 Park Avenue, New York 17. Ask for Bulletin 205. 
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of corrosive and erosive services 


JENKINS 
NI-RESIST 


GATE VALVES 


Where you encounter acids, salt and alkaline solu- 
tions, sea water, brine or other corrosive fluids, vapors 
or gases, you'll want Jenkins Ni-Resist Gate Valves 
with type 316 stainless steel trim. They have a 
remarkable ability to withstand destructive corrosion 
and erosion. 

In paper mill service, food processing, petroleum 
refining, chemical plants and other process industries, 
Jenkins combination of Ni-Resist and type 316 stain- 
less steel, plus Jenkins extra value construction through- 
out greatly extends valve life. 

Designed especially for corrosive services, the 
Jenkins Ni-Resist line of gate valves also has superior 
metal-to-metal wearing qualities. Copper-free, they will 
not discolor or contaminate products being carried in 
the line. Let the famous Jenkins Diamond be your guide 
when choosing Ni-Resist valves . . . it means longer, 
trouble-free service. 


JENKINS | 
VALVES 


SOLD THROUGH LEADING DISTRIBUTORS EVERYWHERE 
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Solids content 0.2% by weight (sample taken from Saginaw River, Saginaw, Michigan). 
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Separan flocculants speed process water throughput . . 


Dow's new high-powered flocculating agents, Separan 
NP10 and NP20, are used by many engineers to clarify 
water for processing or cooling purposes—in a fraction ot 


the time required with other flocculants! 


Two particular characteristics make Separan flocculants 
very valuable. First, the speed with which they act. Second, 
the quality of the floc formed. 


These properties speed sedimentation, filtration, clarifi- 
cation, softening and recovery operations under a wide 
range of pH conditions. No special equipment is needed. 
Separan flocculants are added to other flocculants (e.g. alum, 
ferric chloride) to enable the settling job to be accom- 
plished in a fraction of the time normally required. Separan 


flocculants are synthetic, organic products—easy to disperse, 
easy and safe to use, noncorrosive. They are effective over 
a wide temperature range, require no heat or preservative. 
Dow Stressing Flocculant Research. Separan NP1O (im- 
proved form of Separan 2610) and Separan NP20 may soon 
be joined by other new flocculants for specific uses. 


Dow can help you trim your water treatment costs with 
flocculating agents, ion exchange resins and chelating 
agents. Contact your nearest Dow sales office for detailed 
information. Quantities of Separan flocculants are immedi- 
ately available for your own testing and evaluation. THI 
DOW CHEMICAL COMPANY, Midland, Michigan, Engineering 
Chemicals Department 1057E. 
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Separan NP10 (improved form 
of Separan 2610) offers greater 
clarity, higher purity and easier 
dispersibility! 





REPORTS OF SUCCESSFUL USE OF 
SEPARAN NPIO IN PROCESS WATER TREATMENT 


Location Water Source Separan NP10 Used Results 





Increased production in most types of 
water processing operations can be ac 
complished with a Separan flocculant— 
without extra capital investment! 


YOU CAN DEPEND ON 
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EDWARD FORGED STEEL BLOW-OFF VALVES 








What’s New from Edward Valves 


New Products . . . Problems and Solutions. . . Information 
on Steel Valves from Edward, Long-Time Leader in the Field! 





Edward Drop Forged Blow-off Valves 


... the first—and still the newest! 


Fifty years ago, when boilers operated at 250 lb 
sp the first really efficient means of blowing-down 
was with ‘‘new’’ Edward blow-off valves. Today, 
with pressure in the 1800-2600 lb range and with 
water temperatures sometimes exceeding 600 F, 
corresponding improvements in Edward blow-off 
valves have been effected. For example, today all 
Edward blow-off valves have integral Stellite seats 
and Impactor* easy closing handles. 

All over the world, high temperature-pressure 
steam power stations rely on these Rockwell-built 
Edward blow-off valves. The reasons are basic. 
Edward valves are simple and rugged in design, 
with no “trick construction.”’ They operate easily, 
stay tight, need very little maintenance. If parts 
replacement is ever necessary, repairs are easier 
and less expensive than with any comparable valve. 

The ASME Power Boiler Code requires steel 
valves wherever boiler drum pressure is above 200 
psi... but, because blow-off service is severe at 
any pressure, operators of lower-pressure plants 
also have found it most economical to standardize 
on Edward valves. 

Catalog 12-D2 tells the full story. 


Recommended practice: Open valve nearer boiler first. Then slowly open 
other valve. After blow-off, close second valve first; then valve nearer 
boiler. This places greatest wear on blowing valve, assures a tight valve 
next to boiler, facilitates repair without a boiler shut-down. 





Popular for high pressure installations, 
the Edward welded-bonnet Univalve* 


‘) 
meets Code requirements for blow-off “Sy 
service and is ideal all-purpose globe R yé 
valve as weil. Edward blow-off valves are og Ae 

YU, 


available in all pressure classes from 300 
Ib to 2500 Ib in angle or straight- 

way styles, with flanged or 

welding ends. 











Premium Features of 


Edward Blow-off Valves 


@ INTEGRAL SEAT of chromium-cobalt-tungsten alloy. 
Applied directly to body in a continuous ring, then 
machined in same set-up with bonnet guide bore 
for perfect alignment. Highly resistant to abrasion 
and corrosion. 


@ HARD-FACED DISK—Stellited for maximum resist- 
ance to abrasion and corrosion. Edward swivel- 
disk construction allows stem to lift vertically 
away from seat. No grinding or galling. 


@ POSITIVE BACKSEAT isolates packing from the high 
temperature zone. Line-contact backseat seals 
EValpak* valve packing from line pressure, per- 
mits repacking under pressure. 


@ IMPACTOR HANDLE, an Edward exclusive, is standard 
equipment. Several times more effective than ordi- 
nary handles or handwheels in opening or clos- 
ing valves. 


EDWARD VALVES, INC. 


1230 West 145th Street, East Chicago, Indiana 


Subsidiary of 
ROCKWELL MANUFACTURING COMPANY 


Represented in Canada by 
LYTLE ENGINEERING SPECIALTIES, LTD., 360 Notre Dame St. W., Montreal 1, Que. 


Edward builds a complete line of forged and cast steel valves from ” to 
18”; in globe and angle stop, gate, non-return, check, blow-off, stop-check, 
relief, hydraulic, gage and special designs; for pressures up to 10,000 
lbs; with pressure-seal, bolted, union or welded bonnets; with screwed, 
welding or flanged ends. *T.M. Reg. U.S. Pat Off. 
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For accurate, efficient, 











dependable contro/ systems— 
new Rockwel//-Built 


REPUBLIC FYPE “VC” 
PNEUMATIC CONTROLLER 


Here is an all purpose null- 
balance-vector controller for use 
with any pneumatic transmitter. 
Its proportional band ranges from 
2°, to 500°, without changing 
parts, for quick adaptation to 
changes in process requirements. 
Especially important in _high- 
precision control, Republic’s Type 
VC has exceptional sensitivity 
and a narrow dead band (less 
than 0.05%). Its high capacity 
non-bleed pneumatic amplifier 
consumes little air, keeps output 
ample. A selector block permits 
reverse or direct action. Local or 


remote pneumatic set point op- 
tional. 

Companion instruments—us- 
ing an identical null-balance-vec- 
tor “heart’’—include differential 
pressure, temperature and pres- 
sure transmitters . . . ratio, total- 
izing, multiplying, squaring and 
square - root - extracting relays. 
Many parts are interchangeable 
among the instruments in this 
“family”. Besides reducing spare 
parts inventory, the similarity of 
components simplifies the task 
of training personnel. 

Let a Republic engineer show 


you how these instruments can 
help to achieve accurate, efficient, 
dependable control systems. Sales 
offices in principal cities through- 
out the U.S. and Canada. Write to 
Republic Flow Meters Company 
(subsidiary of Rockwell Manufac- 
turing Company), 2240 Diversey 
Parkway, Chicago 47, Illinois. In 
Canada: Republic Flow Meters 
Canada, Ltd., Toronto. 


REPUBLIC INSTRUMENTS 
AND CONTROLS 


ROCKWELL © 
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BRIDGEPORT “T” MEN* IN ACTION 


*Technical Service Men 


a 
& 9 


The Case of the Acid Assailant 


Where's the Culprit? Field spot tests of 
water samples give revealing clues as 
to cause of corrosion. 


Case Solved. Initial recommendations go 
out to customers immediately and are 
followed by a detailed written report. 


It was an ordinary afternoon in the Cor- 
rosion Lab when a sample of raw cooling 
water and a corroded condenser tube 
arrived from a midwest chemical com- 
pany. Accompanying the evidence was a 
letter of explanation and a completed 
Technical Service corrosion questionnaire, 
The customer wanted help. Bridgeport “T” 
men swung into action. 

The water sample was analyzed. It 
checked out against the original sample 
taken when Bridgeport tubes were first in- 
stalled. Still no conclusive evidence of cor- 
rosive media was found in the water. Yet, 
examination of the tubes revealed them to 
be corroded both by acid and an abrasive. 

The Bridgeport “T” Man visited the 
plant site and retraced the case step by 
step. 

The first break came when a spot check 
was made of water taken directly from the 
cooling tower. A significant acid content 


was noted. Further on-the-spot examina- 
tion showed that gas and fly ash from the 
plant smokestack were carried by prevail- 
ing winds over the cooling tower and de- 
posited in large amounts in the tower. 
Closer examination of the cooling tower 
uncovered acid-forming sludge and abra- 
sive fly ash in suspension. 


The Bridgeport “T” Man, in an exten- 
sive report of his findings, recommended 
corrective measures. Company adopted 
recommendations. Tubes saved. Case 
closed. 

This is a typical case from the files of 
Bridgeport Technical Service, a group set 
up to help Bridgeport customers get maxi- 
mum life and service from their power and 
process equipment. 

For the best service and advice on con- 
denser or heat exchanger tubes call your 
nearest Bridgeport Sales Office today. 


BRIDGEPORT CONDENSER TUBES > 


Bridgeport Brass Company, Bridgeport 2, Connecticut 


Sales Offices in Principal Cities ¢ 


In Canada: Noranda Copper and Brass Limited, Montreal 
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PAY EXTRA NOW FOR 

6 BASIC RELIABILITY FEATURES OF 
WORTHINGTON HIGH-SPEED TURBINES 
AND AVOID THE EXCESSIVE COSTS 

OF DOWN-TIME LATER 












































Worthington 


High-Speed Turbines 
cost more to build, 
are used more, are worth more 


(these 6 reliability facts are some of the reasons why) 


Reliability Fact +1 


SoLip Rotors keep wheel stresses well within safety margins 

Where needed, wheels forged integral with the shaft are used to meet 
the demands of modern high speeds. Solid rotor construction, a sure 
method of holding wheels on the shaft, provides a more rugged 
conservative design. Solid rotor also decreases length of turbine, thus 
simplifying critical speed problems and adding to efficiency 


Reliability Fact =2 

KINGSBURY-TYPE THRUST BEARINGS withstand heavy thrust loads 
with small friction loss and low rate of wear. Bearings have 

babbitted surfaced multi-segment shoes that pivot on hardened buttons 
This pivoting action forms a wedge-shaped oil film between the 
rotating thrust collar and the shoe bearing surface. This has a 
cushioning effect in case of unusual shock loads in either direction 
The thrust load is automatically distributed equally to the several 
shoes thereby maintaining internal alignment as well as holding 
the rotor in its axial position 


Reliability Fact +3 


DouBLE-FLow exhaust construction on Worthington turbines reduces 
operating stress and increases efficiency in the handling of large 
volumes of steam at high speeds. Steam is divided ahead of the last 
stage and directed through separate rows of revolving blades before 
leaving via a common exhaust. Double-flow exhaust construction 
allows reduction in last-stage wheel size and blade length, which reduces 
wheel and blade stress and makes possible a simplified blade design 
This permits improved nozzling with consequent efficiency increase 


Reliability Fact =4 

ANTI-OIL-WHIP BEARINGS are standard on Worthington high-speed 
turbines. A dam in the upper half of the bearing builds up a pressure pad 
of oil during operation. The pressure creates a downward force on 

the journal holding it firm in the bearing, thus keeping vibration 

to a minimum. Anti-oil-whip design increases life, cuts maintenance 
expense on bearings 


Reliability Fact =5 

SENSITIVE SPEED GOVERNING SYSTEM with integral air motor 
combines extremely close regulation with a broad range of speed 
adjustment. Governor takes air impulses from an outside controlle: 
to vary speed of turbine in accordance with controller's impulse 
Sensitive governor is capable of maintaining the output from 

tne compressor substantially constant. Regardless of changes in 
load or steam conditions, the turbine is always under control of the 
speed governor, governing at any speed for which the air motor is set 


Reliability Fact -6 

MULTI-VALVE AUTOMATIC NOZZLE CONTROL assures most economical 
operation of the turbine at all loads. Each valve automatically controls 
the admission of steam to a separate group of nozzles, and is operated 
by an independent cam mounted on a camshaft. The cams are 

shaped to give any desired rate of opening. The entire mechanism is 
mechanical, positive, and far superior to other lower-cost designs 














Balancing rotor for a 6,000 hp Worthington high-speed turbine. 


THE MEANING OF LEADERSHIP 


Long, trouble-free life of Worthington high-speed turbines stems from two primary 


sources. One: the multiple achievements of Worthington engineers. Two: the wide vari- 
ety of tests to which machines are subjected before shipment to customer. Worthington, 
for example, is the only manufacturer that load-tests all multi-stage turbines. In this 
process, the turbine is coupled to a water brake so that its precise behavior under actual 
performance conditions can be predicted. Only when the turbine has passed this — and 
many other exacting tests —is it approved for shipment. This infinite attention to detail, 
this painstaking insistence upon perfection, explains why Worthington is today the 


nation’s undisputed leader in high-speed turbine installations. 48-2 


WORTHINGTON 


Sonat . 
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WORTHINGTON CORPORATION, HARRISON, NEW JERSEY 





DETROIT EDISON COMPANY 
Vireo ome mUticiiamuclivum... with 4 inch 


BALDWIN-HILL 
Spun Mineral Fiber 


BLANKETS 


When Detroit Edison wanted to 
insulate the boiler water walls of 
their River Rouge power plant, they 
selected B-H spun mineral fiber 
Blankets, 4’’ thick, to obtain the 
required thermal efficiency. 
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B-H Blankets, size 2’ x 8’, were par- 





ticularly adaptable to covering the 
8’ high areas of the boiler skin 
casing. These blankets are B-H 
Style No. 2A with 1” wire mesh on 
the inner face and expanded metal 
lath on the outside. They were 
impaled over studs welded to the 
boiler skin casing and laced tightly 
together to form an unbroken layer 
of insulation. The blankets were 
later protected with a shell of alu- 
minized sheet metal panels. 





B-H Mono-Block also was used to 
insulate all heated fam housings as 
well as air and gas ducts; all joints 
were pointed with B-H Improved 
Super Powerhouse Cement. 





109 Breunig Ave., Trenton 2, N. J. 


For more information on these products as 
well as other B-H Insulations, write for 1958 
catalog—or see it in Sweet's Plant Engi- 
neering File 


Kalamazoo, Mich. . . . Huntington, Ind. . . . Temple, Tex 
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OIL AND GAS FIRED BOILERS 


standardized designs 


C-E Package Boiler, Type VP — Completely shop 
assembled . . . available in 14 sizes from 4,000 to 
50,000 Ib of steam per hr capacity . . . pressures 
to 500 psi. Available with integral console control 
panel. This unit contains more water-cooled area 
per cubic foot of furnace volume than any other 
boiler of its size and type. 


C-E Vertical-Unit Boiler, Type VU-55 — Available in six 
sizes . . . capacities from 50,000 to 120,000 Ib of 
steam per hour . . . designed for three pressure 
ranges, 250 psi, 500 psi and 750 psi, and steam 
temperatures up to 750 F. Equipped with tangential 
burners. 60-inch steam drum assures generous water 
capacity and steam reservoir space. Tangent tube 
waterwalls offer complete furnace protection, mini- 
mizing maintenance. 


MODERN INDUSTRIAL 


C’-E offers the most advanced steam generating 
in any size... for any fuel... with any method 


ALL TYPES OF STEAM GENERATING, 
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All the designs pictured here have some- 
thing in common. All are evolved from 
a basic design concept — a 2-drum, ver- 
tical boiler with fully water-cooled fur- 
nace in front of the boiler proper —a 
design which Combustion Engineering 
originated more than 30 years ago and 
which has enjoyed the widest acceptance. 

All are fully integrated designs com- 
prising boiler, furnace, fuel-burning and, 
where required, superheat and _ heat- 
recovery equipment, coordinated into a 
smoothly functioning unit. 

All have benefited from C-E’s experi- 
ence in meeting the most exacting stand- 


ards in steam generation — those of the 


electric utility industry for which C-E 
is currently designing and building boil- 
ers which will set tomorrow’s standards 
of capacity, pressure and temperature. 

All have demonstrated —in many 
installations — high standards of per- 
formance ... economy, reliability and 
suitability for the particular fuel and 
operating conditions for which they 
were selected. 

So — no matter what combination of 
conditions prevail at your plant, 
Combustion has a boiler unit that can 
meet your requirement, exactly — and 
economically. We’d like to discuss it 
with you and your consultants. 


FUEL BURNING AND RELATED EQUIPMENT; 


NUCLEAR REACTORS; 
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STOKER-FIRED BOILERS 
































CE Vertical-Unit Boiler, Type VU-10 — fired 
by a C-E Underfeed Stoker, Type E — VU-10 
Boilers are available for capacities from 
10,000 to 60,000 Ib of steam per hr with 
pressures to 475 psi; superheat to 200F in 
larger sizes. Also can be equipped with C-E 
Spreader Stokers, dump grate type. 


BOILERS 


equipment 


of firing 


PULVERIZED COAL 
FIRED BOILERS 


C-E Vertical-Unit Boiler, Type VU-40 — using C-E 
Raymond Bow! Millis and Horizontal Burners — 
Capacities up to 600,000 Ib of steam per hr, pres- 
sures to 1,200 psi, temperatures to 950 F. 


*These drawings are a few examples of 
the many units available for coal firing: 
all are readily adaptable to oil or gas firing. 
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C-E Vertical-Unit Boiler, Type VU-40 — 
fired by C-E Spreader Stoker, continu- 
ous discharge type — A baffleless boiler 
with capacities ranging up to about 
300,000 Ib of steam per hr, with pres- 
sures to 1,200 psi; temperatures to 
950 F. 


C-E Vertical-Unit Boiler, Type VU-50 — 
fired by C-E Traveling Grate Stoker — 
Units of this design are suitable for 
capacities up to about 150,000 Ib of 
steam per hr; pressures to 1,200 psi; 
temperatures to 950 F. 















































































































































COMBUSTION ENGINEERING [} 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 


Canada: Combustion Engineering-Superheater Lid. 


PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; 
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PRESSURE VESSELS; SOIL 
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The rotor of a Terry solid-wheel 
turbine is a single forging of spe- 
cial composition steel. It is first 
rough turned in two operations, as 
shown, and then two cuts are taken 
to mill the semi-circular buckets 
from the solid metal. The wheel at 
the top has been finished, ready for 
mounting on the shaft. The result 
is a single-piece wheel with no 
parts to loosen or wear out. 

Blade wear, which might occur 
after many years of usage, is not 
important, because the power-pro- 
ducing action of the steam takes 
place on the curved surfaces at the 
backs of the buckets. Thus wear 
does not materially affect horse- 
power or efficiency. 


The blades can’t foul. They have 
a one-inch clearance, and are 
further protected by the projecting 
rims at the sides of the wheel. 


The Terry solid-wheel turbine is 
an extremely reliable piece of 
equipment. Write for details — 
today. Ask for a copy of bulletin 
S-116. 


THE 
TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 


SUGeeree 


Ttiiiiii 


me s 
‘heer ss eeeeriitl, 
-¢eerweeriit 


i ke 
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In tne fabrication and erection of every high pressure 
and/or high temperature piping installation, there are 
intangibles important to the success of the job .. . things 
that cannot be spelled out in the specifications but are 
essential to getting superior piping at an economical price. 

Important among these is the experience of the 
fabricating and construction organization ... experience 
on all kinds of projects so that the possibilities and 
limitations of all piping materials are well understood. 
Midwest has fabricated and erected the piping on many 
critical jobs ... including numerous atomic energy proj- 
ects and Kyger Creek (the largest steam power plant 
ever handled completely by one piping contractor). 

Another is a questioning attitude ... a frame of mind 
that habitually asks (before the job is placed in the 
shop for fabrication): “Have the pre-fabricated sub- 
assemblies been so planned that the field work is 
minimized and simplified as much as possible?” Highly 
skilled Midwest piping engineers carefully analyze 
every job with this question in mind. 

For power plant or process, the customer gets the 
most for his money when he buys Midwest Piping. 


eSi\ 
We RICE 1S 


PAPLNT ONWIDE 


Main steam piping at Kyger Creek Plant which has a capacity of 1,075,000 kw 
and is the largest power plant piping contract (combining fabrication and 
erection) ever performed by a single contractor. 


MIDWEST PIPING COMPANY, INC. 


Main Office: St. Louis 3, Mo. (P. O. Box 433) 
PLANTS: ST. LOUIS, CLIFTON, N. J. and LOS ANGELES 


SALES OFFICES 

Box 446. Skyland. N.C « Atlanta 9—72 Iith St N.E 
27—426 First St Chicago 3- West Monroe St 
14—616 St. Ciair Ave. « Houston 2—i213 Capitol Ave 
Angeles 33—520 Anderson St. « Miami 34—2103 Le Jeune Rd 
. Pittsburgh 19, Pa.—437 Grant S\ 

) Market St 

j —1450 South Second St 
Tulsa—1640 E. 2ist St 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 
7670 


MIDWEST PIPING FABRICATION 
AND CONSTRUCTION 


for yor sap echaatigar 





What are your needs for 


YARWAY COLOR-PORT 
WATER LEVEL 
GAGE 


| 


You get a triple advantage with the 
Yarway COLOR-PORT boiler water 
level gage for pressures to 3000 psi. 


Two-color readings are brilliant and 
clear. Water shows green; steam 
shows red. A full gage is all green 
and an empty gage all red. 


Low maintenance with individual 
cover-glass assemblies, each held 
solidly in place by four socket head 
cap screws. ‘Floating assembly” 
design applies safe, predetermined 
loads on glass ports, reducing 
thermal shocks, permitting faster 
warm-up. 

Increased availability means longer 
service life. Cover glass assemblies 
can be serviced in place, easily and 
quickly. 


Yarway Bulletin WG-1814 describes 
the Color-Port Gage. Write for it. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue 


Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


UW COLOR-PORT| ieee not, 
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boiler water level indication ? 


YARWAY REMOTE 
LIQUID LEVEL 
INDICATORS 


Boiler water levels and other liquid levels requiring 
remote indication can be handled completely by 
a Yarway system 

Heart of the system is the Yarway Remote 
Liquid Level Indicator that gives instant, accu- 
rate readings because the mechanism is operated 
by the boiler water or other liquid itself. The 
pointer mechanism is never under pressure. Clear, 
“wide vision’ face permits easy readings from 
any angle 

The Yarway Indicator conforms with A.S.M.E 
Boiler Code Committee ruling (Case #1155) per- 
mitting two independent remote level indicators 
of compensated manometric type to replace one 
of two required gage glasses for boiler pressures 
900 psi and above. 

Electronic Secondary Indicators can be added 
at any point in the plant. Remote Hi-Lo Alarm 
Signals (lights and/or horns) can be connected 
for additional safety. 

Primary indicators fully compensated for every 
pressure change in boiler also available. 

For permanent record of changing levels, the 
Yarway Hi-Lo-Graph Recorder can be furnished. 

Over 10,000 Yarway Remote Indicators have 
already been installed. For full details, write for 
Yarway Bulletin WG-1824. 


YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 
Branch Offices in Principal! Cities 


FULLY COMPENSATED — ELECTRONIC SECONDARY REMOTE SIGNALS ' RECORDERS 
INDICATORS INDICATORS Hi-Lo Alarms To provide permanent 24-hour 
for completely To supply addi Lights and/or ' record of liquid levels 
accurate indi- tional indication at > Horns 
cation under any point without 
every boiler op- ‘™ pressure connec- 
erating condi j tions 
tion 


POWER * SEPTEMBER 1958 








POWER * SEPTEMBER 1958 











EAM GENERATORS 


ST MODERN BUILDINGS 


CONNECTICUT GENERAL LIFE INSURANCE CO., Bloomfield, Conn. 


A recent exhibit at the National Gallery features 10 of America’s most modern buildings. The 

American Institute of Architects, on the occasion of its Centennial, included in the exhibit the new 

ee ou & Merrill home office of the Connecticut General Life Insurance Company in suburban Hartford, which is 

ne - equipped with Wickes boilers. This spacious, sun-flooded building of steel and glass, is nearly a 

modern city in itself, for it houses not only the complete office system, but includes employee lounges, 

GENERAL CONTRACTOR: game rooms, medical department, mailrooms, auditorium, bowling alleys, barber and beauty 
Turner Construction Co. shops as well. 


For the heating system in this mammoth structure, engineers chose to install two Wickes type S-1AL 
MECHANICAL CONTRACTOR: steam generators equipped with both oil and gas burners. In addition to general heating, the steam 
Kerby Sounders, inc. generators provide power to operate the refrigeration machines and a snow-melting system on the 
truck ramp. The boilers each have 3700 sq. ft. of heating surface, and were designed for a maximum 
continuous load of 27,500 pounds of steam per hour at 200 PSIG. 


Bulletin No. 55-1 gives complete facts on Wickes products. New engineering bulletins on Type-S 
and Type-A Steam Generators are also available on request. 


ICKES WICKES BOILER CO. 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 


‘RECOGNIZED QUALITY SINCE 1854 »* SALES OFFICES: Boston « Chicago * Cleveland * Dallas * Denver * Detroit * Houston 
indianapolis * Los Angeles * Memphis * Milwaukee ©* New York City * New Orleons ¢ Portland, Ore. © Saginaw 
San Francisco * Springfield, Ill, * Tuisa 
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Cutaway Dual-Gauge 
tube shows how 
extra metal provides 
additional safety 
factor by retaining 
wall thickness 
at return bend, 
where ordinary tubes 


thin out. 


First for Lasting Quality—from Mine to Market! 
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To keep tubes uniformly strong 
in condensers, feed water heaters, 


heat exchangers and similar equipment... - 


PHELPS DODGE 


‘“* ae TS Ce! 


Provides heavier wall thickness: 


a. At one or more points in tube length to compensate 
for thinning on outer portions of return bends. 


b. At points of support. 
c. At tube ends to meet special requirements. 


Produced in all standard sizes or manufactured to the particular 
design requirements of individual customers. 


Available in Cupro-Nickel, Red Brass, Aluminum Brass, Admiralty 
metal and Muntz metal. 


PHELPS DODGE PRODUCTS 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass. Charlotte, Chicago, Cincinnati 
Cleveland, Dallas, Dayton, Detroit, Fort Wayne, Greensboro, N. C., Houston, Indianapolis, Jacksonville 
Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, New York, Philadelphia 
Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., San Francisco, St. Louis, Seattle, Washington 
D.C 
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The modern way to solve water problems 


DEIONIZED 


CATION 


UNIT 





Delivers deionized water quite low in dissolved solids and suitable 
for many boiler and process applications. Degasification (CO2 
removal) or deaeration (CO and O2 removal) is optional. 


| STRONG 

BASE 
ANION 

| “UNIT 


Delivers high quality mineral-free water and eliminates COo 
at low investment and operating cost. Silica removal can be 


included if desired. 





| | 
' 
JDEGASITOR| 
| 


Used where water high in quality and free of CO2 and silica is 
desired. A most economical system for high-bicarbonate waters. 





retell Tem Zag a. 


(Usually softened 
or a 
demineralized) 


ULTRA 
DEIONIZER 


SERVICE 


Mixed-bed unit produces deionized water of highest known chem- 
ical purity. Removes CO2 and silica. Used alone and as a 


“polishing” unit. 


ELGIN Deionizers accurately ‘tailored”’ 
to fit specific needs 


Where can you find the one BEST solution to a spe- 
cific water conditioning problem? Certainly it must 
come from an organization like Elgin that knows 
and offers every modern and authoritative approach. 


Take, for example, the modern, almost miraculous 
field of deionization. Four basic systems of deioniza- 
tion are diagramed above. Since countless variations 
of each are possible, there is no limit to the types of 
equipment that can be accurately and individually 
tailored by Elgin to fit any specific requirement. 


“Tailored” is the word. It is this accurate tailoring 
that is behind the Elgin record of cutting costs and 





ELGIN SOFTENER CORPORATION 


130 N. Grove Avenue, Elgin, Illinois 
Representatives in Principal Cities 
In Canada: G. F. Sterne & Son Ltd., Brantford 





stepping up production in plants of all types and 
sizes, everywhere. 

Elgin ion exchangers, which include water soften- 
ers, dealkalizers, multi-column and mixed-bed de- 
ionizers, are available with manual or automatic 
controls to fit any feed, process, or general water 
treating requirement. Other equipment which rounds 
out the Elgin line is shown below. 

Whatever your water treating problem, your 
nearest Elgin Representative would like to bring our 
fifty years of experience to bear upon it. Let us put 
him in touch with you. Or, if you prefer, tell us your 
conditions and we will send covering bulletins. 


mh 


ecccectt 






SOFTENERS 


DEGASITORS DEAERATING HEATERS 


ION EXCHANGERS 


FILTERS DEIONIZERS DEALKALIZERS 


CLARIFIERS 
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Industry Standard for 
Lower Maintenance Costs 


? 
Here S Why: Long accepted valve 
maintenance costs are a 
thing of the past in thousands of plants where 
LQ600’s have been installed . . . even in the most 
severe services where previous valves required 
repair or replacement after as little as two weeks 

on the line. 

These outstanding savings are made possible by 
seats and discs of Brinalloy®, a patented Lunken- 
heimer alloy that is more resistant to wear and 
corrosion than 500 Brinell Stainless or 1000 Brinell 
Case-Hardened Stainless Steel. 


LQ600-150 150 w. s.p., 300 ib. w.o.s. 


Add to this the Lunkenheimer exclusive silicon- 
bronze Stemalloy®, the most durable stem mate- 
rial ever put into a valve, and you have two 
important reasons why LQ600’s have established 
new low-maintenance standards everywhere they 
are installed. 

For an actual comparison test, call the Lunken- 
heimer Distributor in your area. He is an expert 
on valve maintenance costs and will be glad to 
demonstrate the maintenance-saving benefits you 
receive when you install LQ600’s ... or write 
The Lunkenheimer Company, Cincinnati 14, Ohio 


LQ600-200 200 Ib. S.P., 400 Ib., W.0.G., 550°F. 


LUNKENHEIMER 


THE ONE 


QUALITY 
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LOOK what Clarage’s new 


Type DN Dynacurve Fan offers you 


1. LOW cost. 

2. LOW tip speed. 

3. LOW moment of inertia (WR’). 
4, HIGH efficiency. 
5. 
6. 


HIGH dynamic conversion. 





HIGH standards of construction. 


Write today for Catalog 905. Clarage Fan Co., Kalamazoo, Mich. 





r...dependable equipment for 


making air your servant 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richeliéu $t., Montreal 
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TVYVYER ~— WEF Teven Few 


YEAR ‘ROUND BONUS! 


You Get More Than Just a 
Valve When You Buy BS<*B’s 


ay £ 0 


Specification of BS&B Super 70 Diaphragm 
Control Valves on your next job will assure you 
of getting all of the following: 


1. High Quality Product ...The BS&B Super 
70 Diaphragm Control Valve has high effici- 
ency and stability. In addition to thousands of 
hydraulic flow tests performed in the labora- 
tory, analysis of operating data gathered from 
Super 70’s on stream in customer plants sub- 
stantiate their excellent performance. 





2. Application Engineering ...Today’s com- Clamp Ring — 


plex processing problems require detailed anal- ; 

ysis to determine proper instrumentation and Float Ring Closure 
control applications... accurate control valve 

sizing. This is a regular service to Super 70 

customers. 


3. Start-up Assistance... After helping cus- 
tomers select the right valve for a specific job, 
BS&B follows thru by assisting at plant start- 
up time. 


4. Time-saving Scheduled Maintenance . . . 

With the patented clamp ring—float ring clo- 

sure, valve maintenance can be done in a frac- 

tion of the time required by conventional type \ FI d 
valves...an economic must in future valve \ angec — 
specifications. \ Gasket Closure 





BS&B Super 70 Valves are available in 
either clamp ring—float ring, sealed bonnet 
or flanged-gasketed body closures. Which- 
ever type you choose, when they’re “on 
stream” you'll know that they’re exactly 
right for the job. 


Call your nearest BS&B office or representative 
now to discuss your present and future valve re- 
quirements. Or if you prefer, write for detailed 
information. 


c:. Ran 
Saw, 











+t 


Controls Division, Dept. 4-Q9 
7500 East 12th Street 
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Simplicity in steam traps can effect 
big savings in parts inventory 
and maintenance time 


by John W. Ritter, Test Engineer 
SARCO Company, Inc 


The function of all steam traps is to release 
condensate and prevent steam loss. How- 
ever, the method of trapping can make a 
great difference in cost and effectiveness. 

In the Sarco Thermo-Dynamic Steam 
Trap, the method is fundamental. Air or 
condensate entering the trap must flow 
from the inlet tube, radially across the un- 
derside of the disc valve, to the outlet. The 
space between the inlet tube and the disc 
forms a nozzle in which the static pres- 
sure energy of the incoming fluid is partly 
changed to velocity across the underside 
of the disc, with a resultant decrease in 
pressure. (This will be recognized, of 
course, as the Bernoulli Principl Use 
of this fundamental method means relia- 
bility in operation. 

As the high velocity fluid jet strikes the 
side of the upper chamber, some recom- 


ly 
pression takes place, so that the pressure 


above the disc becomes greater than the 


pressure below it. The pressure reduction 
under the disc and the pressure recovery 
above it depend on the internal energy of 
the fluid. As the condensate above nearly 
approaches steam temperature, its internal 
energy is enough to overcome the upward 
force at the inlet tube and the disc snaps 
down in the inlet tube, which is the inlet 
valve seat. 

Simultaneously, the disc also seals the 
outer ring, which isolates the space above 
the disc from the outlet. The disc valve is 
therefore held firmly against the inlet valve 
seat until the pressure in the control cham- 
ber is reduced by condensation. The up- 
ward force then exceeds the downward 
force and the disc valy ec opens 


40 seconds inspection time— 
that’s all it takes 
fora SARCO TD Steam Trap 





Just back off the cap of a Sarco TD. Lift out its single moving part, 
the stainless steel disc. Wipe it off, and drop it back. No adjustment 
is ever required, at any load or any pressure in its range — from 10 
through 600 psi. 

The TD operates in any position, won't blow steam at any load. 
Small as a tee fitting, it can be installed in tight places. Its versatility 


—, . - , - 











This 3-part Sarco TD Steam Trap has only one 
moving part—the hardened, polished stainless 
steel disc. 
and reliability cut cost of big replacement inventory. 

Write for “Literature Kit 2A” today and get latest bulletins on the 
TD Steam Trap and other Sarco steam traps. Remember that Sarco 
can give you impartial advice on Production Planned steam trapping 


because... 505-8 


Only Sarco makes all 5 types: 
Thermostatic * Liquid Expansion * Float Thermostatic 
Thermo-Dynamic * Bucket 
COMPANY, INC. 
635 Madison Ave., New York 22, N. Y. 


STEAM TRAPS * TEMPERATURE CONTROLLERS * STRAINERS * HEATING SPECIALTIES 


No other trap uses the velocity of the 
fluid to opérate the valve or uses the recom- 
pression ofthe flowing fluid to trap the 
valve closed and to hold it closed. When 
it closes, it closes tightly — no “operating 
steam” leaks out. 
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where trouble-free performance is da matter of pride... 


ee: CHEMICAL COMPANY, TEXAS DIVISION, FREEPORT, TEXAS 


ey plants hundre 


produce more thar 


4U Tundamenta 
Chemical process condensers such as this at 
Freeport, Texas, are 

tubed with Cupro-Nickel, 3 
HEAT EXCHANGER TUBE 
Marine to Petrochemical, from Co 
“Cat-Cracker’’ Exchangers 
Admiralty « Admiralty z 
e Deoxidized Copper « e Cupro-Nickel, 10%- Let Scovi 
20%-30% ¢ Aluminum Brass e Aluminum Bror 
Metal « Duplex Tube 


for Applications fror 
ressor Inter 
in these popular Alloys Pr 
e Arsenical Admiralty e Red Brass, 85% 
Arsenical Copper 


sph 


e Muntz 


SCOVILL MANUFACTURING COMPANY, Mill Products Division, 99 Mill Street, Waterbury 20, Connecticut. Phone Plaza 4-1171. 








aes 




















Fuller Rotary Two-Stage Compressor, C135-135H. Capacity 680 c.f.m., 100-lb. pressure, 690 r.p.m., 150 hp. motor. 


16,000 HOURS OF 


Empire Steel Castings, Inc., Reading, 
yl C-135-135 

Fuller Rotary Two-stage Compressor in 

April 1953. After 32 months 


mately 16,000 hours of operation—the 










lvania, installed a 
approxi- 


mpressor received a routine inspection, 


2 new set of blades was installed in 





the } jer 
The report no down- 
tir 


although they’ve 
hours. Prior to 


ir former experience 





compressors was a different story 





PIONEERS 








OPERATION WITH NO MAINTENANCE 


as many as several overhaulings in one 
year. With Fuller equipment furnishing a 
constant high capacity air supply, pro- 
duction costs have been greatly reduced. 


Here’s how Empire uses compressed air: 


* In the molding department, supplying all 
air for pneumatic rammers, all squeeze 
and jolt machines, automatic set-out and 
lifting apparatus of mold conveyors, 
automatic shake-out machines, mold clean 


ing and spraying equipment. 


*In the core department, for ramming 


FULLER COMPANY 
126 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 


Chicago * San Francisco - Los Angeles - Seattle - Kansas City « Birmingham 


OF HIGH-EFFICIENCY VANE TYPE ROTARY 


equipment, spraying and torch drying 
equipment, core oven operation as well as 


core blowing equipment 


*In the cleaning department, pneumatic 
chipping hammers and grinders, black 
smith requirements, sand-blasting, pres 
sure testing and miscellaneous tools 

*In the heat-treating department, heat 
treating furnace operation and cooling 
equipment 


To get all the facts and engineering data 
write today for Bulletin C-5A. 
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For Fly Ash Collection... 


Western Precipitation 


presents 

its latest development 

in a quarter-century of 
continuous advancement 


in Mechanical Collectors 


... The “9VGR” 
MULTICLONE! 


Over 25 years ago NEW 9VGR FEATURES... — 
F2oti re proven superiority of 


1. No need for continuous 
external support. 


Western Precipitation Corporation 
pioneered the high-efficiency multiple- 
tube principle that has proven so . Easier and less costly to Through the years, others have 
tried special alloy steels and so- 
called “miracle” metals, but noth- 
ing has proven as satisfactory in 
actual field service as cast iron. In 
are : the past quarter-century more 
heonuse it Inesoperetes the ievutuaite . Simpler installation, lower than 270,000 Multiclone tubes 


know-how” gained through these erection costs. have been placed in service with 
many years of leadership in the field less than 1.85% replacement—a 


—leadership that is further emphasized performance record unequalled in 
by introduction of the 9VGR Multiclone, ‘ghee eetcsd 
: ‘ the industry ! 
another important milestone 
in Multiclone’s quarter-century of There are many other advantages built into the 9VGR. There 
outstanding ¢erformance. is a Multiclone representative near you who will be glad to 
supply complete details. Or write direct, asking for your 
free copy of Bulletin =M209 which contains full details. 


WESTERN 


| 
CoD i' PRECIPITATION 


CAST IRON TUBES and VANES! 


superior it is now the pattern for insulate. 
the industry. . Minimum dust stratification. 


The Multiclone continues to be years . Improved dust distribution to 
ahead of all other centrifugal collectors ali tubes. 


. Freedom from leakage at all 
critical points so that full 
collection efficiency is obtained. 


CORPORATION 
COTTRELL Electrical Precis Engineers and Constructors of Equipment for Collection of Suspended Material from Gase and Equipment for the Process Industries 
MULTICLONE Mechanical ¢ 
CMP Combination 


LOS ANGELES 54 + NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 


DUALAIRE Jet-Cleaned Filter Representatives in al/ principal cities 
HOLO-FLITE Processor 
H!-TURBIANT Heater 


Precipitation Company of Canada Ltd., Dominion Square Bidg., Montreal 
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NEW WEATHER PROTECTED MOTORS 
—over 3 hp per rpm and above——are 
custom designed to give NEMA type II pro- 
_ tection where totally enclosed motors can- 
not be economically justified. GEZ -2771. 











| f 
NEW TOTALLY ENCLOSED AIR-OVER 
MOTOR—7 2 to 100 hp—achieves more 
efficient air flow at lowercost. Permits high- 
er full-load speeds, greater fan output. Up 
to 20% smaller, 30% lighter. GEA-6598. 














NEW 20- TO 100-KW VERTICAL MOTOR- 
GENERATOR features air-cooled design, 
lower .excitation, reduced size, and 
sound-baffled construction. Self-leveling 
feet simplify installation. GEA-6826. 


TUBE-COOLED VENTILATION provides 
more effective cooling for very large, total- 
ly enclosed motors. A fan forces air 
through specially-designed tubes in motor 
frame, achieving maximumheat dissipation. 


_ 


NEW COTTON GIN MOTOR— 30 to 100 
hp—hoas oversize shaft and bearings (up to 
two sizes larger) for greater reliability and 
longer life. Smooth open design achieves 
maximum lint expulsion. GEA-6765. 











NEW VERTICAL HIGH-FREQUENCY M-G 
SET—150 to 500 kw—for heating and 
melting, features top-mounted thrust bear- 
ings to speed maintenance, extra built-in 
contactors for remote shut-off. GEA-6809. 














: 


“SHOT BLASTING’ OF WELDMENTS on 
large G-E motors prepares surfaces for 
longer-lasting finish. Tiny steel pellets 
are blasted at frames’ to clean away 
welding flux, dirt, etc., before painting. 


af ? 


NEW SLUSHER HOIST MOTOR—vp to 
125 hp>—provides greater burnout protec- 
tion through increased stall capacity and 
greater stability under extreme loads. De- 
signed to withstand extreme mine abuse. 


ee 


NEW PACKAGED SYNCHRONOUS GEN- 


ERATOR—175 to 300 kw—has static ex- 
citer-regulator for iow maintenance. Easy 
to install. GEA-6808. 40-to 150-kw ratings 
feature brushless construction. GEA-6844. 








BUSINESS UPTURN GIVES NEW REASONS TO... 






bee aN ’ - 3 - 


Cay 


Motors NOW 
For Extra Values 


With the business upturn under way, now is the time to modernize 
with General Electric motors—-to get faster delivery, better prices, 
and new product features. 





In connection with ‘Operation Upturn’’—-G.E.’s business 
acceleration and modernization program General Electric mo- 
tors now provide over 150 specific extra values to help utilities, 
raze hobb ob ooCaseuamootctotebe-(oiatbusucw-becoloolelde) a-belem-koelse-tee) amet io ama eb ueletsd ob 
out industry reduce costs and increase production. 


Never before have values been so great. Never will there be a 
more favorable time for you to buy these modern General Elec- 
tric motors than right now. 


For more information on G-E 
extra motor and generator values,~ 
contact your nearby G-E Apparatus 
Sales Office or distributor, or write 
for listed bulletins. General Electric 
Company, Schenectady, New York. 


Dds 


cenenat @ trectaic 








NEW VERTICAL TEFC MOTOR—712 to NEW LARGE-SIZE HERMETIC MOTOR 


100 hp—provides long, dependable oper- —4100 to 1000 hp—offers quieter oper- 
ation.in severe weather. Available with ation and minimum vibration for cen- 
either solid or hollow shaft. Ideal for trifugal air-conditioning systems. Motor 
toughest power station or industrial use. is specially insulated for use in Freon. 











: a nn 
FASTER RENEWAL PARTS SHIPMENT 
—for 150- to 5000-hp motors—helps cut 
downtime losses. Form coils have been de- 
livered, coast to coast, in as little as 5 
days. Air freight can be used if necessary. 


UZ 


7s iN 
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ij A 
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CONSOLIDATED STATOR WINDINGS 
—stators are flood-dipped with Glyp- 
tal ® varnish to consolidate aii ties and 
wedges as an integral part of the stator 
and to seal out dust, contaminants. 


BEARING & LUBRICATION RESEARCH 
—in new AC Motor Development Center 
—provides extra values for tomorrow's 
motors as well as today’s. Projects in- 
clude a new grease with 50% longer life. 





VALVE LEAKAGE 


at high pressures 


Che Thermodise Seat in Consolidated “Maxiflow” Safety Valves 
solves the problem of valve leakage at high pressures, saves steam 
and reduces maintenance. 

Research has shown that when a safety valve on high pressure 
service reseats after popping, a small amount of leakage occurs 
momentarily between seat and disc before the valve seals off and 
becomes tight. This leakage is comparable to steam flow through 
small, individual orifices. 

When a small steam leak exists at some point on the valve seat, 
the area near the point is cooled by the refrigeration effect of the 
escaping vapor. The metal tends to contract causing slight defor- 





mation of the seat. This acts to increase the gap size between disc 
and seat bushing at the leakage point. The size of the gap increases 
rapidly until the rate of leakage becomes extremely high. 

The Thermodisc Seat prevents seat distortion and consequent 
leakage with a seat element recessed to form a thin wall at the 
area of seat contact. This design permits a high rate of heat-trans- 
fer in the metal that eliminates all thermal differences. 

Consolidated “Maxiflow” 


Safety Valve, : ie ; : ‘ 
Type 1700 Series, safety valves in high pressure services, never previously achieved. 


Sizes: 14” thru 6”. For complete details, write for Bulletin 707B. 


The result is a degree of tightness, essential to the operation of 


MAXWELL CONSOLIDATED SAFETY VALVES 


IM 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division « Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MANNING 
INI JNOOW 9 
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WORTHINGTON AT 


you'll 


Mayb 


soon have 
this 
decision 
to make 


INDEPENDENCE, 


Situation: Gene Williamson, plant superin- 
tendent, had a decision to make when the 
Independence, Iowa, Municipal Light Plant 
installed a new 3600 Horsepower Dual-Fuel 
Worthington last year. What lubricating oil to 
use? Other equipment in the plant was lubri- 
cated with SranopreseL Oil M. Performance 
was excellent. Lubrication technical service 
performed by men with experience and train- 
ing for the job likewise was excellent. 


What was done: The decision was made to 
install SranopreseL Oil M. Now after 3,780 
hours of operation, there are no regrets. There 
are no signs of wear. 


Stanopieset Oil M is refined from the finest- 
quality base stock. Additives help the oil resist 
viscosity change, keep engine parts clean. Other 
additives control foam, make it possible for oil 
to reach and hold protective film on even the 
most difficult to lubricate parts. 


What you can do: Get all the facts about 
STaNnopiEsEL Oil M from your Standard Oil 
lubrication specialist. There’s one near you in 
any of the 15 Midwest and Rocky Mountain 
states. Or write Standard Oil Company (Indi- 
ana), 910 S. Michigan Ave., Chicago 80, Illinois. 


LUBRICATION CASE STORY ON THE NEW 


lIOWA 


Quick facts about 
STANODIESEL OILM 


e Keeps crankcase, pistons, 
cylinder walls clean. 


e Combats deposit and wear 
problems imposed by use of 
economy fuels. 


e Maintains film on difficult to 
lubricate parts. 


e Eliminates fuel injector and 
pump sticking caused by de- 
posits on injector barrel and 
plunger where fuel and lube 
oil mix. 


You expect more from \ STANDARD ) and get it! 
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Running smoothly. Gene Williamson, power 
plant superintendent, and Standard Oil's Bob 
Wenger (right) check over new Worthington Dual- 
Fuel engine. Good lubrication technical service 
is one of the reasons Williamson decided 

upon StTanooieset Oil M when engine was 
installed. Bob Wenger is well qualified by both 
experience and training to provide such 

technical service. He has been doing this work 
for nine years. In addition, he has an engineering 
degree from lowa State and has completed 

the Standard Oil Sales Engineering School. 





IDEAS AND PEOPLE meet 
AT THE POWER SHOW, ED. 
| CRAM DOZENS OF CRUCIAL CONTACTS OO ig aaa 


INTO MY VISIT TO THE SHOW. 
| SOLVE PROBLEMS, BRING MY KEY MEN ALONG. 


THEY GET A NEW PERSPECTIVE 
Me anal Gk cate ON THE INDUSTRY, AND THE FUTURE. 
naees oi | THEY GO BACK TO THEIR JOBS 
gs RECHARGED WITH IDEAS. 
THEY'RE WORTH MORE 
TO OUR COMPANY, AND | AM TOO. 


You, too, will find new ways of cutting costs at the 


23rd National Exposition of { visit, see and Hear 


@ 300 fact-filled displays 
(for you to see) 
ower 2500 technical representatives 
to help solve your problems 


110 informative technical 


e e e sessions of ASME 
All to bring you up to date on 
the newest developments, 
methods and products. 
A visit to the Power Show will 


Auspices of ASME ig thee ala 
New York Coliseum December 1—5, 1958 


The Power Show is held in conjunction with the annual meeting of the 
American Society of Mechanical Engineers. Don’t miss it! Register by mail 
today and save time later. No charge. Write to the Exposition at 480 Lexington 
Avenue, New York 17, N. Y. 


Management: International Exposition Company 
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. puepet te eer 
seennscneene see 


One of three canned motor-pumps on the controlled circulation boiler in the 125,000-kw addition to the Seward Station. 


PENELEC’S 


First annual inspection of 


Westinghouse Canned Motor-Pumps 


Pennsylvania ElectricCompany reports: after the 
first annual inspection, the Westinghouse canned 
motor-pumps on the controlled circulation boiler 
at the Seward Station were in excellent condition. 

One pump was operated continuously throughout 
the 276 days that the boiler was in service. The 
other two units alternated between full opera- 
tion and hot standby. This operating experience 


you CAN BE SURE...1F 17s W 


demonstrates the trouble-free and reliable service 
that can be expected from Westinghouse canned 
motor-pumps. 

For information on the advantages of these leak- 
proof pumps for controlled circulation boilers and 
other uses, contact your Westinghouse sales engi- 
neer, or write: Westinghouse Electric Corporation, 


Atomic Equipment Department, Cheswick, Pa. 
J-57017-R-2 


estinghouse 





lf you have a 
liquid level control problem 








No matter what type of float valve you 
want, Klipfel has it. And you can get it 
quickly. Direct Action and Pilot Control, 
Single and Double Seated Float Valves are 
all available to give automatic level control 
of any liquid in large as well as small instal- 
lations. Valves of special design, and/or cor- 
rosion-resistant materials built promptly. 
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No. K-449 Temperature 
Regulator Valve 


No. K-348 Temperature 
Regulator Valve 


No. 135 Multiport 
Relief Valve 


VALVES 


HAMILTON + OHIO INC. 


Automatic Temperature-and-Pressure-Regulating Valves Since 1902 
Float Valves « Temperature Regulators » Back Pressure Valves + Reducing Valves 


A DIVISION OF THE HAMILTON-THOMAS CORPORATION 


lf you need to control 
tank temperature 


* 


TYPICAL ‘ INSTALLATION 
WoT waTeR _ : 


aurcer (Se reenare 
ve CATION 


ror aus 








wmuet 


call for a valve from 


. 


Klipfel Temperature Regulator Valves op- 
erate without auxiliary power. Pressure 
changes in a temperature-sensitive bulb are 
transmitted toaseamless, 2-ply, extra-strong 
bellows which opens or closes the valve 
smoothly to maintain desired temperature. 


Wide Temperature Range Indestructible Yoke 


Direct or reverse action Manual override 


Single, double or three-way bodies 


Call your supply house or write for Bulletin 354-A. 


(AIR MAIL 
ho “ 


Most items shipped within 
24 hours after order is received 
i 
SE a Poe a as 


No. K-449 Temperature 


No. K-348 Temperature 
Regulator Valve 


Regulator Valve 


No. 7 Float Valve No. 27 Float Valve No. 135 Multiport 


Relief Valve 
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VALVES 
HAMILTON + OHIO INC. 


Automatic Temperature-and-Pressure-Regulating Valves Since 1902 
Float Valves « Temperature Regulators » Back Pressure Valves + Reducing Valves 


A DIVISION OF THE HAMILTON-THOMAS CORPORATION 
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14,000 barrels of crude daily 
is the capacity of the newly 
modernized Linden, N. J., 
refinery of the Cities Service 
Oil Company. Consists of a 
2-stage vacuum distillation 
unit...an atmospheric col- 
umn and a vacuum column. 
62 storage tanks... ranging 
in capacity from 500 to 
62,000 barrels .. . house 
different grades of asphalt. 


yy > 
Ves 
bs 


138,000 feet of ‘‘K&M"’ KaytherM Block Insulation and 56,000 feet of ‘‘K&M”’ KaytherM Pipe Insulation 
handle a range of operating temperatures from 90°F. to 700°F 


“KaM’” KAYIHERM KEEPS A RIVER OF ASPHALT FLOWING 
AT NEW CITIES SERVICE REFINERY 


You’ve got to keep asphalt hot in order to keep it mov- Write today for more information on this hydrous 
ing. And, move it must ...from distillation unit to calcium silicate insulation. 

storage tank... It’s outdoor travel ... where the in- 

sulation must be strong and tough enough to withstand 

the ravages of weather. 


That’s why you'll find “K&M” KaytherM Pipe and 
Block Insulation on the job at this modern, new 
refinery. It’s weather-resistant and chemically stable K.- est 
... doesn’t disintegrate or lose efficiency. Remains BEST IN ASBESTOS 


highly efficient to 1350°F. 


Strong, lightweight, and easy to work,"““"K&M” KaytherM KEASBEY & MATTISON 


reduces installation and maintenance costs. You can 
use it indoors or outdoors for every use. COMPANY ¢ AMBLER «© PENNSYLVANIA 
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The longer your pistons work before need of ring 
replacement—the less your cost of operation. 
Sinclair Rubilene’ Oils have the reputation for giving 
longer service to cylinders, rings and other vital parts. 
Refill with Rubilene now. Next time management asks 





how you've cut costs, tell them you've switched to 





Sinclair—and show them the results, 


Call your Sinclair Representative . 
for further information or write for Ht 
free literature to Sinclair Refining + 
Company, Technical Service Division, 
600 Fifth Avenue, New York 20, N. Y. / 
There's no obligation (ee —\ s c a 
‘ ie U i eC n e O i i & 
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Now you can get the convenience of a 
hook-on volt-ammeter combined with a 
recorder 
and a 60-day spring-clock chart drive. 


continuous-writing strip-chart 


CONTINUOUS-WRITING MECHANISM 


The new General Electric CH-7 re- 
corder rapidly-changing 
currents and voltages, recording all dips 
and peaks. The writing pen is driven 
by an element with a fast (0.7 second) 
response time. 


can measure 


No power source is needed when the 
CH-7 is supplied with the hand-wound, 
spring-clock chart drive. Just hook on, 
and you can record up to two months’ 
operation with no servicing. 


INDUSTRIAL 
AND UTILITY APPLICATIONS 


Industrials can use the CH-7 to re- 
cord fast changing motor loads, to meas- 
ure machine load cycles, and for elec- 
trical maintenance in the shop. 


GENERAL @ evectaic 


CH-7 Volt-Ammeter features 
hook-on convenience with 
continuous-line recording 
and spring-clock chart drive 


Utilities and Rural Electric Coopera- 
tives can make load surveys, even 
where electrical power is unavailable 
for the chart drive, by using the 60-day, 
hand-wound, spring clock. 

FEATURES HOOK-ON TRANSFORMER 

The CH-7 is essentially a modifica- 
tion of the portable CH recorder, re- 
taining all of the advantages such as the 
“throw-away” inkwell, the 150-foot rec- 
ord roll, and the versatile chart drives. 

It is designed for use with the identi- 
cal Butyl-molded transformer that has 
proved so successful with the CF-7 re- 
corder. With this adaptation, the CH-7 
offers current measurements with no 
interruption of service, hook-on instal- 
lation, 8700-volt insulation, and 
matic, short-circuit protection. 


auto- 


CHOICE OF CHART DRIVES 

CH-7 recorders are now available 
with three different chart drives: 

1. Single-speed, synchronous motor, 

120/240 volts, 60 cycle. 
. Double-speed, synchronous motor, 
120/240 volts, 60 cycle. 

3. Spring-clock chart drive. 

You also get more for your instru- 
ment because of the re- 
corder’s many ranges: 
15 /30/75/150/300/750 
and 150/300 


investment 
amperes A-C 
750 volts A-C. 

For complete facts on all General 
Electric recorders, contact your nearest 
G-E Apparatus Sales Office or Distrib- 
utor, or write to Section 582-30, Gen- 
eral Electric Co., Schenectady, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 















Under pressures 


from 25007 
to 1507 psi... 
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The Hawthorn Station of Kansas City Power & Light Co. located in 
Kansas City, Mo. 


Chapman 3-piece tilting disc check valve with welding ends. 


Typical of the Chapman 2500? psi alloy steel valves used in Kansas City. Has 
welded body and bonnet connection and is equipped for motor operation. 












CHAPMAN 
VALVES 


are doing a job for 
Kansas City Power & Light Co. 








(Left) New Montrose 
Station, located 60 miles 
Southeast of Kansas City. 





Ebasco Services 
Incorporated, acted as 
Engineers and Construction 
Managers for Kansas 
City Power & Light Co. 





Here’s a good example of what Chapman Valves can 
do for power plants. 

In the Kansas City power plants, pressure require- 
ments are varied... from 25004 to 150# psi. And 
Chapman Valves are meeting the specified pressure- 
temperature ratings . .. Chapman alloy steel gate, globe, 


swing check and tilting disc check valves . . . Chapman 
Valves, both hand and motor operated . . . Chapman 


Valves with welded body and bonnet or pressure seal. 


The CHAPMAN 


In Kansas City, you'll find Chapman Valves in the 
332,000 KW Hawthorn Station. You'll find them in the 
first brand new 156,250 KW unit at Montrose Station. 
You'll find them in the second Montrose unit scheduled 
for completion in 1960. 

The reason for all this makes an interesting story. 
Chapman goes all out . . . 100 per cent . . . to meet valve 
requirements in a true engineering way. Upon request, 
one of our engineers will gladly talk to you about it. 


Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 


For over 75 years, Chapman has been designing, developing, improving, building, testing and delivering valves to meet 


usual and special requirements for power plants, water works, chemical plants, refineries and industrial use. 
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Truck-mounted for convenient 
field use, this De Laval 
Insulating Oil Purifier provides 
safe, positive protection for 
oil-insulated transformers, 
circuit breakers, and 
oil-immersed switches for the 
MEMPHIS LIGHT, GAS and 
WATER DIVISION, 


Memphis, Tennessee. 





De Laval insulating oil purifier guaranteed to 
reduce free water content to 1/1000 of one per cent 


Every De Laval Insulating Oil Purifier is guaranteed to reduce free water content 
of new transformer oil from an initial 1/10 of one per cent to 1/1000 of one per 
cent. Further, the machines are guaranteed to raise the dielectric strength of the oil 
to 30-KV...all at 90°F. and ina single pass. 

With a De Laval Insulating Oil Purifier, you achieve highly efficient oil puri- 
fication at temperatures of 90 to 110°F. These low temperatures virtually eliminate 
the possibility of water going into solution and precipitating later as free water finely 
dispersed in the oil...a major drawback of high-temperature oil purification in this 
application. 

Centrifugal force thoroughly separates water and sediment from the oil. Water 
is discharged continuously; sediment is collected in the bowl. Reclaimed oil is both 
pure and high in dielectric strength. 

As optional equipment, you can get a filter press on the De Laval Purifier. 
Used only for the removal of colloidal carbon and finely dispersed particles, it is a 
simple addition to the purification unit. Furthermore, the De Laval engineering staff, 
working with your own engineers if you like, will design a complete purification 
system including the heating element, controls and accessories. 

Whatever the size of your plant or sub-station, there is a De Laval Insulating 
Oil Purifier suited to your needs and budget. For information on capacities and 
specifications, or if you’d like a personal consultation with a De Laval Sales Engineer, 
just drop us a line on your letterhead. 


THE DE LAVAL SEPARATOR COMPANY 
3 DELAVAL BX 
. SEPARATOR COMPANY or 427 Randolph Street, Chicago 6, I!linois 


DE LAVAL PACIFIC COMPANY, 
201 E. Millbrae Avenue, Millbrae, Calif. 
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new or existing boilers 














(continuous cleaning) 




















Popular because the reciprocating grate continuously 
discharges the ash, for easy removal through doors in 
the front at floor level or by conveyor. 














May be applied to new or existing boilers of all types 
with low construction expense. 





Smokeless operation assured through wide load range. 


Detroit RotoStoker Type C-C efficiently burns Bitumi- 
nous Coals and Lignite without special preparation. 


Get full information on the Detroit RotoStoker Type C-C 
. « « Write for Bulletin 800. No obligation. 


Detroit RotoStoker Type C-C with Babcock & Wilcox 
Boiler—35,000 Ibs. per hr. 


Detroit RotoStoker Type C-C with Union Boiler— 
46,000 Ibs. per hr. 


Detroit RotoStoker Type C-C with Springfield Boiler 
— 50,000 Ibs. per hr. 


Detroit RotoStoker Type C-C with Wickes Boiler— 
40,000 Ibs. per hr. 





DETROIT DETROIT STOKER COMPAN Y 


a < 
°rosro¥ 
Type c-© 


MAIN OFFICE AND WORKS *® MONROE, MICHIGAN District Offices or Representatives in Principal Cities 








H-W PLASTIC REFRACTORIES 


make durable, efficient and economical 


BOILER 
FURNACE 
SETTINGS 


Harbison-Walker Plastic Refractories 
comprise all the kinds best adapted for 
the many different operating conditions. 
They form solid, joint-free linings includ- 
ing arches and bridge walls having physi- 
cal properties closely similar to the cor- 
responding classes of refractory brick. 


H-W STANDARD PLASTIC FIRE BRICK is a 
dense-burning, uniform refractory made of 
the same clean, high purity flint clay of hard 
burn and plastic bond clay as are used in 
the best high duty fireclay brick. 


H-W SuPER PLASTIC FIRE BRICK possesses 
the properties of super-duty fireclay refrac- 
tories and is used economically in applica- 
tions where temperatures exceed the limits 
for H-W STANDARD PLASTIC FIRE BRICK. 


H-W SupER PLasTic CS takes a cold-set 
after drying in the low temperature range. 
This added strength prior to the development 
of the usual strong ceramic set is especially 
desirable for certain furnace installations. 


APACHE PLASTIC FIRE BRICK is the high- 
alumina plastic refractory which withstands 
the highest temperatures to best advantage 
and is most resistant to chemical attack by 
corrosive slags. 


Write for complete information about 
these leading Harbison-Walker plastic 
fire brick. 


World’s most complete 
refractories service 


ree 


a. 


ee 


Boiler furnace setting made of H-W PLASTIC FIRE BRICK. This monolithic construction 
is economical to build and gives excellent service under severe working conditions. 


HARBISON-WALKER REFRACTORIES 
COMPANY ano sussipiarRies 


General Offices: Pittsburgh 22, Pennsylvania 
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FIELD REPORT: ESSEX COUNTY HOSPITAL 


3 Union steam generators 
post 86.46% efficiency 


75 buildings spread over 553 acres ... nearly 4000 patients and 
1300 employees ... briefly, that’s the physical size of New Jersey’s 
Essex County Hospital Development. 


Consisting of two complete divisions — Overbrook Hospital and 
the Tubercular Sanatorium — the institution relies on three Union 
Type VO Steam Generators as its sole source of heat and power. 
Steam is dependably produced to drive a pair of 1000 KW turbine 
generators, to heat all buildings (some are a mile and a half away), 
to power the hot water circulating pumps, and to meet cooking, 
water treatment and deaeration requirements. 


With unit capacities of 50,000 Ibs./hr. at 300 psig and 460 F, 
these 2-drum boilers tested out at 86.46% efficiency. 


Across the nation, Union Steam Generators are providing de- 
pendable, low-cost steam for industrial, institutional and public 
power plants. Long engineering experience, 
skilled shopmanship and traditional Union 
quality are the unwritten specifications that 

assure their top performance. 


FULL INFORMATION on the many UNION IRON WORKS 
types and sizes of Union Steam Generators 
is contained in illustrated Catalog GB-958. 
Write for your copy. 


ERIE, PENNSYLVANIA 


POWER * SEPTEMBER 1958 





EQUIPMENT 
will still be 

UP-TO-DATE 
TOMORROW 


.., Decause 
it's ahead 


Consulting Engineers, Ebasco Services Incorporated 


The modern, efficient equipment shown here was designed and built by the Yuba Heat Transfer Divi- 
sion for the Collin Station of the Texas Power & Light Co. Serving a 110,000 KW turbine are five Yuba 
feedwater heaters, of which four are shown here. Two high-pressure heaters are designed for 2600 psi 
on the tube side with 6500 and 6750 sq. ft. of surface. Three low-pressure heaters are designed for 400 
psi on the tube side and have 2850, 3165 and 4670 sq. ft. of surface. 


FEEDWATER HEATERS... Yuba designed and built the frst 
all-welded feedwater heaters, in service for the last year and a half. 
The weld technique was used in the tube bundles, shells and 
Multilok Closures. These all-weld heaters have started an indus- 


try trend. Twin-unit surface condenser has 90,000 sq. 
ft. of surface. Operates at 26.52 inches of 


CONDENSERS... Yuba is building condensers having 200,000 vacuum with oxygen content in the conden- 


sate less than 0.01 cc per liter. 


sq. ft. of total surface. The designs are readily adapted to con- 
densers of even greater capacity as required for larger turbines. 


EVAPORATORS ... Yuba evaporators have achieved boiler 
make-up water purity of less than .2 ppm. Yuba can guarantee 
purity of .25 ppm solids content per 3000 ppm shell concentration. 


Engineering accomplishments such as these keep the power 
industry up-to-date. There’s progress in power through progress 
in heat transfer equipment. 


—— os  t 
Bubble-tray evaporator produces 34,000 
YUBA HEAT TRANSFER DIVISION lb./hr. of vapor well below 1.0 ppm total 
Honesdale, Pa. solids with 3000 ppm concentration. 


YUBA CONSOLIDATED INDUSTRIES, INC. 


OTHER YUBA PRODUCTS FOR THE POWER INDUSTRY 


= = ie 
rem | Yo |B 
ya 


Structural Expansion Cranes and Hydroelectric 
Fabrication Joints Hoists Equipment 


For information on Yuba power equipment contact 
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TELETAX TELEMETERING 


engineered for 
the most advanced 
transmission techniques 


Telemetering matched in performance with famous 
Foxboro instruments — that’s the Foxboro Teletax 
Telemetering System. 


Through use of impulse-duration signals, Teletax 
electrically transmits measurements of a remotely- 
located variable to the central control station. Here, 
the Teletax receiver records the duration of impulse, 
which is directly proportional to the measured 
variable. 


The Foxboro Teletax System is noted for its simplicity, 
its versatility, and its high sustained accuracy. For a 
transmission medium, it can use either AC or DC, an 
audio frequency carried on a transmission line, or 
radio or microwave impulses. Sustained accuracy is 
0.5% of full scale. 


A eg 2 OE 
eer See 


The Teletax Transmitter needs no periodic mainte- 
nance whatever, while the receiver requires only 
occasional oiling. And the receiver has a minimum 
of mechanical components to wear — no clutch to 
slip or jam. 

Foxboro Teletax Systems are now in wide use on 
power plants, natural gas systems, water works, oil 
fields, steel mills, etc. Write for Bulletin 17-11C — 
it gives all the details. The Foxboro Company, 689 


Neponset Avenue, Foxboro, Mass. 
*Reg. U.S. Pat. Off. 
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TELETAX RECEIVERS 
Teletax Receivers include: 
Single or Dual Receivers; 
Multi-Record Receivers for 
recording up to 6 separate 
measurements on one chart; 
and Teletax Receiver-Con- 
trollers for automatic 
operation. And the Teletax 
signal can be simply con- 
verted to digital information. 


TRANSMISSION LINK 


With Foxboro’s Teletax Tele- 
metering System, you can use 
the most advanced transmitting 
techniques: two wire lines, 
power lines, radio or micro- 
wave. As many as 25 different 
signals can be handled in each 
direction, simultaneously. 


TELETAX TRANSMITTER 


The Teletax Transmitter houses 
either one or two standard 
Foxboro measuring elements — 
plus the Teletax transmitting 
mechanism. It will transmit to a 
control center hundreds of 
miles away just as easily as to 
one nearby. It also indicates or 
records locally if desired. 





FOXBORO 


TELETAX TELEMETERING 





POWELL 


worlds largest family of valves 


Fig. 1793—Large lron Body Bronze Mounted 

Gate Valve for 125 pounds W.P. Outside screw 

rising stem and yoke. Solid wedge disc. Valves 
, up to 8” can be supplied with split wedge disc 


Fig. 1333-A—Small Steel Integral Bonnet 
Angle Valve for 1500 pounds. One-piece 





construction, compact design. Socket wetd—— 


ends. Sizes %” to 2”. 2500 pound 
valves also available in sizes ¥” to 3”. 


Fig. 3003 WE—Steel Gate Valve for 

300 pounds. Outside screw rising 

stem and yoke, bolted flanged bonnet 

Powell steel valves are available for 

pressure from 150 through 2500 pounds 
Fig. 11313—Steel 1500-pound Pressure Seal 
Gate Valve with By-pass. Sizes, 4” to 14”, 
inclusive. By-pass valve is Fig. 1333-A 
1500-pound Integral Bonnet Valve 


Fig. 375—Bronze Gate Valve for 200 pounds. 
W.P. Union bonnet, inside screw rising 
stem. Renewable accurately guided nickel- 
bronze solid or split wedge discs. 


Fig. 19084—Steel Pressure Seal 
Globe Non-return Valve for 900 
pounds. Spur gear operated. Can 
be furnished with bevel gears” 


A solution tor every kind of flow control problem is as near as your local 


Powell distributor. Powell valves are designed and engineered in the largest variety of metals 


and alloys, to handle any medium, every flow control requirement. There are Powell 


distributors in all principal cities. Or, if yours is a special engineering problem, write to: 


THE WM. POWELL COMPANY »* Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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LOUIS N ROWLEY, EDITOR e 


Research bul 


R ESEARCH, of a singularly misguided and fruit- 
less sort. was carried out by the alchemists of 
the Middle Ages. In more modern times, it was by 
painstaking development that Edison produced a 
commercially successful incandescent lamp. As a 
matter of fact. for every scientific discovery o1 
invention that resulted from inspiration, history 
records scores that grew out of protracted inves- 
tigation. Why. then, all the current talk about 
research and development. the “R&D” of Congres- 
sional debates, of news reports, of business con- 


ferences. of cocktail conversation ? 


Well. for one thing. there’s a lot more research 
being done than ever before in world history. In 
addition to vast government expenditures. U.S. 
industry alone invested more than $7 billion last 
year to discover and develop new products, proc- 
esses and equipment. And the 1958 figure. despite 
a “recession,” will probably run at least 10% 
higher. But the most important aspect of today’s 


research picture cant be measured statistically. 


What we are seeing today is the culmination of 
a gradual change in the total concept of research. 
Once it depended on the curiosity of the individual 
scientist, on the opportunity to exploit a chance 
discovery, on the need to solve an immediate prob- 
lem. Now, however. curiosity is organized, curiosity 
is a part of the industrial way of life. Increasingly. 
progressive management views research and de- 


velopment as an integral and essential phase of 


SEPTEMBER e@ ESTABLISHED 1882 


Ids your future 


operations and makes a place in its budgets for a 


continuing investment in the future, 


To all of us, this new concept of research and 
development promises much. New products create 
new markets; new processes and equipment increase 
our productivity. As MeGraw-Hill’s Dexter Keezer 
likes to phrase it, “R&D is a built-in burr under 
the saddle of the U.S. economy.” With such a 
goad, the next burst of productive expansion may 
well come to be called the “R&D boom.” 


To us as power engineers. the new way of look- 
ing at, and using. research and development means 
more than just sharing passively in a growing 
national economy. When it comes to R&D, we are 
on the firing line. Some of us are directly involved 
in research or development activity, but all of us 
have a direct concern with its results. New prod- 
ucts and processes make new demands on _ the 
services we provide, new equipment gives us the 


opportunity to provide them more economically. 


Phe accelerating pace of technical progress puts 
an increasing premium on our alertness to see 
the possibilities of new methods, and on our skill 
and judgment in evaluating them. Technical ad- 
vances will vield larger returns to companies and 
engineers who grasp their potentials, will more 
quickly make “also rans” of those lacking the 
vision and courage to accept the challenge of the 
new. In the R&D boom of tomorrow. the penalties 


will be great. but the rewards will be even greater. 





At top left is one of many “Buffalo” Central Station Air 
Conditioning Cabinets installed in Adhesive Plaster 
Mill of new Johnson & Johnson plant. These versatile 
units can be used for cooling and dehumidifying, 


heating and humidifying and/or air cleaning. 


Second photo shows vertically suspended down-flow 
“Buffalo” Lowboy Heating Units used in Shipping 
Center. Ideal for heating large floor areas, these quiet, 
highly efficient units conserve valuable storage or pro- 


duction space. 


At extreme upper left of third photo is a quiet, com- 
pact, efficient “Buffalo” Type “NV” Propeller Fan 
installation in Baby Products Plant. These economical 
“package” units for either direct or V-belt drive are 
shipped completely assembled, ready for quick, easy 
installation. At upper center and right of photo are 
two more “Buffalo” suspended Lowboy Heating Units, 


described above. 


At lower left is one of the numerous “Buffalo” Breezo- 
Fin Unit Heaters installed in Shipping Center. The 
heater element is a one-piece copper tube with square 
copper fins, spaced to give maximum radiation. There 
is no possibility of inside leakage. The motor mount is 


welded one-piece construction. 


COMPLEX PLANT HEATING 


The sheer statistics of this new Johnson & Johnson 


plant are impressive. Located on a 300 acre tract, its 
635,000 sq. ft. of floor space extend for nearly half a 
mile. It uses more than 1,000,000 watts of lighting, 
sufficient for a community of more than 900 homes. 
The complexity of its heating and ventilating system 
is indicated by the fact that it utilizes over 26 miles 


of piping. 


“Buffalo” equipment was specified for this complex 
heating and air conditioning job for many important 


reasons: 


First, the high quality of the equipment 
itself... the “Buffalo” reputation for depend- 
ability, efficiency, advance-design, economy 


of operation down through the years. 
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World's Largest Surgical 


& AIR CONDITIONING PROBLEM SOLVED BY “BUFFALO” EQUIPMENT 


Second, the completeness of the “Buffalo” These are the sound reasons why “Buffalo” equipment 


line of heating and ventilating equipment... was specified for the new Johnson & Johnson plant. 
the wide variety of types, models and capaci- They add up to very sound reasons for you to specify 
ties to fit every possible application need. In : ' 

yi PE “Buffalo” equipment. When you plan your next plant 
all, “Buffalo” products quietly and efficiently 
handle a total of 928,000 CFM and 


62167 i alo”. Contac ‘ nearest “Buffalo” Engineering 
53.167.000 BTU/HR in this ultra-modern Buffalo”. Contact your nearest “Buffalo” Engineerin; 


heating and/or ventilating installation, be sure to call on 


plant. Representative, or write us direct for full information. 
Third, the “Buffalo” record of more than 81 ae ee ee ee 
t 4} cO0i ster) it {} dé VOaHCE 4$§ 
years of engineering experience, combined "Q” Fact the Built-in QUALITY Which 


with modern-as-tomorrow design. 


BUFFALO FORGE COMPANY 


488 Broadway e Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd. e Kitchener, Ont. 


Sales Representatives in All Principal Cities 
INDUSTRIAL EXHAUSTERS BELTED VENT SETS PROPELLER FANS “‘E” BLOWERS-EXHAUSTERS 
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ALL IN A DAY’S WORK at 


(Hutaberogh O40 


Every Pittsburgh Piping job is different, but all are alike in one respect ... 
control the flow and harness the energy of high temperature steam, gases, 
or liquids at high pressures. It’s all in a day’s work at Pittsburgh Piping 

to fabricate piping for a central station, an atomic energy installa- 

tion, or for industrial and processing operations. Our service 

includes every phase from blueprint through erection: 

engineering, metallurgical control, pipe bending, ma- 

chining, welding, heat treating, inspection, and 

testing. Use these facilities on your high 

temperature, high pressure piping jobs. 


this BIG 
10-TON 


EXPANSION JOINT 


36” carbon steel joint, 
weighing ten tons, for 
cross-over piping in central 
station. 





OT Ag’) EQUIPMENT COMPANY 
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Perforated for your filing ease 


Fuels: A look ahead 


Coal surges ahead as the major energy source for power 
generation. Stable price and plentiful supply will make 


coal use pay in many new areas by 1965 


Gas will invade oil regions of Florida, N Pacific Coast. 


Availability and transmission costs will retard growth 


Byproduct fuels, wastes offer new supplies of power for 


industrial use; new savings in plant operating costs 


Power engineers who must choose a fuel today and live with it for years 
to come are faced with a rapidly changing picture. Skyrocketing demand 
during the next few years will put added emphasis on transportation costs, 
and each fuel’s share of the market is expected to change considerably. 
The power man wants to select a fuel system which suits his particular 
needs. He must choose, and justify, a single- or multi-fuel plant based on 
delivered price per Btu and the relative cost of in-plant handling. 

Special waste fuels and lower grades of conventional ones are available 
to the power man prepared to take advantage of them. Power plants laid 
out with an eye to future fuel switching must be carefully designed with many 
of tomorrow’s operating problems allowed for in the design stages. Keeping 
this in mind, our report summarizes the overall price picture through 1965 
and spotlights some characteristics you should know. 

Fuel demand and price figures for the next few years forecast a swing 
back to coal as the major source of power. Coal will expand its share of 
total power generation from 50 to nearly 61% during the next seven years. 
Increased demand in the power industry goes hand in hand with an expected 
price stability for this solid fuel over the next ten years. Improvements in 
mining methods will effect savings in mining costs, and are expected to 
overshadow reasonable increases in labor costs through 1970. Turn page 
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FUELS continued 
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FUEL CONSUMPTION curves soar as population, business growth 


need more power. Coal will grab lion’s share of overall demand 


Natural gas is a different story. The price trend for 
gas is up sharply. With this trend expected to continue, 
gas may cost 50% more in 1965 than it does today. 
Well-head prices are continually rising, and increased 
demand for gas, both as a power fuel and for heating 
and home service, will up transportation costs some 25% 
by 1965. In spite of increased storage areas and adequate 
reserves, this cost picture indicates that the tremendous 
growth of gas as a boiler fuel will go on at a slower 
rate in years to come. In fact, rapidly expanding under- 
ground storage facilities will eventually spell the end 
for dump or offpeak gas burning. Underground storage 
near consuming areas supply an average of 50° of the 
local peak demand so gas companies will find it more 
profitable to pump to storage than to sell gas at dump 
rates for power generation. 

Oil picture for supply and demand is similar to 
gas with the exception of the price premium already 
paid for oil in many parts of this country. Oil reserves 
are more than adequate through 1975, but demand for 
premium petroleum products will force oil out of many 
power plants. Residual fuel oil amounts to some 15% 
of domestic-refinery output, and process requirements 
limit this figure. At present, 50% of all residual fuel 
oil used in this country is imported as a finished prod- 
uct. Net result will be steadily rising oil prices. For the 
long-term planner, oil’s price premium will affect its 
use everywhere but the Pacific Coast by 1965. 

Special fuels and nuclear energy amount to less 
than 2% of the total industrial consumption. Of this 
small amount, waste fuel, including blast-furnace gas, 
coke-oven gas and black liquor, are the biggest part. 
Nuclear energy use will increase, but economical atomic 
power generation will still be a marginal item in 1965. 


and consumption estimates indicate significant changes ahead 
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FUEL PRICES forecast more competition between coal and gas 
as oil maintains price differential. Figures are national averages 


Regional price in cents per million Btu 


eee — oe 


Coal Oil 


New England 43 42 45 59 54 
Middle Atlantic 4] 31 34 49 42 
South Atlantic 41 22 31 50 35 
East South Central _— 19 22 — 26 
(Ky., Tenn., Miss., Ala.) 

West South Central 11 19 
(Tex., Okla., La., Ark.) 

East North Central 22 30 
(Ohio, Mich., Ind., Ill., Wis.) 

West North Central 21 31 
(Minn., lowa, N. D., 

S. D., Neb., Kan.) 

Mountain 24 31 
Pacific 26 35 


Area Oil Gas Gas 





Regional prices are shown in table, above. Your 
particular power fuel-cost story will depend on your 
plant’s location. Coal figures listed are totals of anthra- 
cite, bituminous, subbituminous and lignite. The oil 
totals are made up of residual oil, heavy oils and lighter 
grades used in some industrial plants. Gas price and 
consumption figures for 1965 may include some syn- 
thetic gas produced in the New England and Middle 
Atlantic states to be used in “peak-shaving” operations. 


Sources for curves and table: McGraw-Hill Department of Bconomics, American 
Gas Association, American Petroleum Institute and Bituminous Coal Institute 
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CHAR BURNING gets a boost with utility plant tied directly to section to chemical plant. Solidified char rides belt to boiler 
chemical-extraction plant. Coal flows from mine-head processing hoppers, can mix with bituminous to maintain ignition stability 


Coal stretches its lead as a power fuel 





Where coal is king, the power man still has to 
evaluate the various types available to him. In many 
sections of the country several grades of anthracite, 
bituminous, subbituminous and lignite coal are available. 
Manufacturers of fuel-handling and firing equipment 
have developed ways to burn low-grade or problem 
coals, and improved processing and handling can pro- 
duce a more uniform fuel. This allows firing of coals 
which, if not carefully processed, could not be used. 

A sidelight in this story concerns industrial plants 
equipped with anthracite stokers. Several plants have 
found they can burn strip bituminous without modifying 
firing equipment, and these plants now take advantage of 
price swings between coals. One caution: anthracite 


» 
oO 


© 





millions of tons 








hoppers may not slope enough for bituminous coal, 
causing rat holes and bridging in old hoppers. 

In breaking down overall coal-consumption figures 
we find bituminous coal will keep the lion’s share of COAL CONSUMPTION curves indicate steady growth for lignite 


and bituminous. Anthracite loses out to strip-mined bituminous 





business. Anthracite firing is expected to decline some- 
what through 1965, while subbituminous and lignite use 
will grow as power needs in Mountain states and the 
West North Central area increase. Several utility sta- 
tions now operate with pulverized lignite as primary 
fuel. Power men are also watching results of initial thracite type, or in cyclone furnaces without supplemen- 
operation in plants burning coal char. Continued suc- tal fuel. Pulverized firing needs high heat, turbulence 
cess of char operations should increase the call for this and possibly auxiliary fuel. One utility power plant is 
new fuel in the bituminous-coal region. Char may be sketched, above, as an integrated picture of mining, 
burned on chain or traveling-grate stokers of the an- processing, chemical-extraction and final power phases. 
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FUELS continued 
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Oil temperoture,—F 


= 1940 50 60 


OIL TEMPERATURES for Bunker C reflect trend to higher atom- 


izing, burning temperatures. Careful operation minimizes effect 





Synthetic gas will supply 


Synthesis gas will be an increasingly important 
part of total supply in years to come. Gas trans- 
mission costs are rising in the North Atlantic 
states to the point where manufactured gas can 
compete for peak demand. Some New England 
gas companies consider so-called peak shaving jus- 
tifiable today, and by 1965 peak shaving should 
be a standard procedure. The peak-shaving opera- 
tion consists of supplying the gas demands above 
base-load requirements with synthesis gas. This 
results from the price premium paid for gas during 
load surges. Result for you: increased availability 
of gas for power generation, but at much higher 
prices per million Btu. 

Several synthesis methods are available today 
and others are well into development stage. At 
present, peak-shaving in New England would de- 
pend on use of oil gas generators for the first 








Oil use hinges on imports and residuals; 


Oil firing presents a picture similar to coal, of 
consumption of a base block of standard grades coupled 
with use of some high-viscosity or heavy-residual oils 
and tars where possible. Increased emphasis on special 
residuals is a result of the price premium for oil. Com- 
petitive markets for bulk use of oil are in the New 
England and Pacific Coast regions, with Florida swing- 
ing first to gas and later to coal as an alternate for oil. 

The fuel-cost picture for industrial users is modified 
by a fuel-handling cost lower than coal’s. In smaller 
plants the cost differential in fuel firing, handling, stor- 
age and ash equipment often justifies price premiums 
of ten cents per million Btu. Then fuel oil is competitive 
with coal along the entire Atlantic Coast. 

High-viscosity oils and tars can be burned by con- 
ventional atomizing equipment. The higher temperatures 
required in storage and for atomizing increase handling 
costs, but bulk use can result in overall savings. Fuels 
in this category are rarely transported any distance: 
supplies are limited to areas near refineries. 

Petroleum coke is the final stage in oil residues. Pro- 
duced by the delayed or fluid process, it has a variable 
volatile and moisture content. It can be burned on stok- 
ers, as pulverized fuel or in cyclone furnaces. Supple- 
mental fuel is often needed for ignition. 

Oil use consists primarily of No. 5 and 6 grades, or 
so-called Bunker C. Classification for domestic products 
is usually very specific, but foreign classifications are 
often different and imported residuals vary greatly. 
Basic specs for oil should spell out flash point, fire point, 


viscosity and heating value. In addition, you should 
know the temperature required for oil atomization— 
usually equivalent to a viscosity of 20 Saybolt Seconds 
Furol (ssf). This is the minimum oil temperature you 
must have at the burner, not at the heater. 

Atomizing temperature and fire point are important 
factors in ignition stability. The temperature difference 
between them represents heat which must be supplied 
in the furnace before ignition occurs. Operators who 
have difficulty lighting-off cold boilers should check 
their oil for these two temperatures; differentials over 
200 F may give trouble. Curve, above, indicates a grad- 
ual rise in both the atomizing temperature and the dif- 
ferential as changes in refining methods cut deeper into 
heavy oils. The vast majority of today’s fuel oils are 
blends of heavy ends and light cuts. Although oil com- 
panies keep close tab on the residual quality, the overall 
effect of refining-process changes has been a slow rise 
in fuel-oil viscosity since World War II. 

Corrosion problems with oil firing are similar to 
coal, and stem from oil’s sulfur and vanadium content. 
As with coal firing, high percentages of these elements 
combine to create extreme corrosion problems. The 
corrosive effect of sulfur in fuel is well known, and the 
presence of vanadium apparently produces the cor- 
rosive action at even higher temperatures. When you 
evaluate fuels containing significant amounts of sulfur 
and vanadium, allowance must be made for increased 
heat losses and maintenance. Stack temperatures must 
be above nominal dew point for a given sulfur content. 
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FUELS continued 








peak demand in coming years 


demand block and 1-p propane-air gas for final 
demand peaks. Heating value of gas produced 
varies from 1000 to 1035 Btu per cu ft. The I-p 
gas equipment can closely follow demand fluctua- 
tions, but oil gas generators need four hours to 
start up and so must carry a base block of demand 
during usual peak periods. 

Coal gasification enters the picture as the bulk 
supplier of future synthesis gas. Research has 
concentrated on production of high-Btu gas or 
methane either by upgrading coal-derived 
thesis gas or by direct hydrogenation of coal pre- 
treated to destroy coking characteristics. H-t gas- 
ification offers the greatest promise so far. This 
process uses bituminous coal, steam and oxygen to 
produce gas. It also produces a high-carbon solid 
and waste heat which must be used in a combina- 
tion steam generator-reactor to justify the process. 


syn- 








gas invades new areas 


Natural gas use for power generation has skyrock- 
eted since 1948, with good reason. Gas is almost the 
ideal power fuel: handling is easy, there are no storage 
problems and it requires minimum expense for firing 
and handling equipment. Sole drawback lies in the dif- 
ficulty of supplying utility, industrial and home demand 
at competitive rates. At present new lines are scheduled 
to bring gas into Florida and the North Pacific Coast. 
Generation with gas will spurt in these areas for several 
years, but residential demand will begin to interfere by 
1965. Gas-fired air conditioning plus underground stor- 
age commitments will almost dry up summer dump gas 
supplies. The gas industry expects air conditioning to 
increase summertime demand up to 50% in some areas. 

For smaller power plants, gas firing will still be a 
good bet through 1965. However, the ability to fire a 
second fuel on a permanent basis is a must item. 

Coke-oven and _ blast-furnace important 
sources of fuel for the steel industry. In many areas the 
supply of gas justifies its use by neighboring plants on 
a dump basis. These byproducts of bituminous-coal coke 
vary considerably in chemical analysis and heating value, 
but both are extremely dirty as received. This common 
trait forces special handling in burning equipment. 
Burners require access for cleaning, and all boiler heat- 
ing surfaces need extra provisions for soot blowing and 
washing. As with most byproduct or dump fuels, firing 
equipment must be capable of burning alternate fuels 
singly or in combination as fuel supply varies. 

Refinery gases occupy a position in the petroleum 


gas are 
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BOILER represents one approach to problem of industrial 


utilization; fires refinery gas or oil as supplemental fuel 


industry approximating coke-oven and blast-furnace gas 
in the steel industry. Most refinery gas produced con- 
sists of volatile ends which cannot be used economically 
in product blends, and CO gas from catalyst regenera- 
tors. Surplus process gas may be available for dump 
use by neighboring plants, but supplies and gas analysis 
will vary with changes in refining procedure. 

CO gas occupies a special position between a waste- 
The gas is generated in the 
process of burning carbon off cracking-unit catalyst. 
Gases leave regenerator at about 1000 F and combustible 
content is 5 to 8° CO with a trace of hydrocarbons. 
They are fed to a special boiler with supplemental fuel 
100% of the heat of the combustible and about 
50% of the sensible heat is removed—supplemental fuel 
The 


special use of a CO boiler is usually restricted to direct 


heat source and a fuel. 


where 


is required to maintain ignition of the CO gas. 


= ¢ 
z 


connection to catalytic-cracker regenerators, since waste- 
heat recovery is part of unit’s economic justification. 
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Special fuels 


Fossil fuels usually dominate any discussion of use 
in power generation, with little or no consideration for 
so-called waste or byproduct fuels. The truth is that 
many industries are disposing of materials in a wasteful 
manner, while buying primary fuels at premium prices 
for steam generation. As the cost of basic fuels increases 
and waste disposal becomes more difficult, efficient use 
of process wastes must become more prevalent. Actually, 
the pure logic of conservation of natural resources re- 
quires use of all available waste fuels. 

Aside from the reconstituted or modified fossil fuels 
already mentioned, several special waste products are 
burned in industrial plants. These include bagasse, bark, 
wood chips, vegetable wastes and paper-pulp process 
spent liquors. Chemical-recovery methods in the paper- 
pulp industry depend on burning spent liquor to justify 
overall process cost as well as to dispose of wastes. 

Chemical recovery offers justification of whole 
processes in the paper-pulp industry. In a typical kraft- 
paper mill, prepared wood is cooked in digesters with 
steam plus sodium hydroxide and sodium sulfide. 
Liquid waste from these cookers contains transformed 
chemicals plus lignins and rosins from the wood. The 
spent liquor, containing 35 to 40% liquid, is sent to 
special boilers. Liquor is sprayed into the furnace, where 
it dries to a char and burning of lignins and rosins 
occurs. Process chemicals are tapped off the furnace 
base and reconstituted for use again in the cooking 
cycle. The black-liquor recovery boiler must operate 
as an integral part of the overall paper-mill cycle. It 
supplies steam requirements, and even uses sensible heat 
of the boiler exit gas to concentrate liquor for firing. 

Bagasse burning represents a major improvement 
in operating savings for the sugar industry. This mass 
of cane fiber often accounts for most of sugar-refinery 
fuel requirements during the five or six months cane is 
harvested. Considerable quantities of the fiber are pro- 
duced (about 60 million tons in 1956), making bagasse 
one of the major waste fuels. This fuel is normally 
burned in refractory furnaces, but is now being fired on 
spreader stokers with uniform feed requirements and a 
thin fuel bed. Bagasse contains about 50% moisture 
as fired. 

Many other vegetable wastes, such as coffee grounds, 
corncobs, peanut hulls and so forth with up to 50% 
moisture content, are fired in a like manner on stokers or 
in refractory furnaces designed for pile burning. 

Waste-wood burning takes many forms, depending 
on the size of particles and conditions of the feed. Wood 
chips containing up to 50% moisture today are often 
fired on spreader stokers. Paper-mill bark burning 
usually follows the pattern for wood chips or vegetable 
waste. However, one paper company installed cyclone- 
fired boilers for bark, coal, oil or gas burning. The 
proportions of bark and regular fuel vary with analysis 
of the fuels. This method of firing requires bark sizing 
and consistent, adequate feeding for stable ignition. 


Nuclear energy represents a new and expanding 
era in power generation. Atomic-fuel consumption can 
only increase, but the rate of growth is anyone’s guess. 
Cost figures for nuclear plants in operation to date would 
rule out economic power generation in any but the 
highest-priced fuel areas through 1965. The 60 mw 
unit at Shippingport Station is the only utility-sized 
nuclear plant now operating in the U.S. Present esti- 
mates of power costs run about 64 mils, eight times the 
national average. Since Shippingport is not running ‘at 
full power the figures are misleading, but the most opti- 
mistic cost estimates run around 15 mils. This compares 
to a 5 mil cost for some new, conventional utility plants. 

The ratio of capital costs for the two plants would 
run nine-to-one today, with eventual reductions resulting 
in atomic plants costing about three times as much as 
conventional ones. Presumably, the first competitive 
atomic power will be generated on the Pacific Coast or 
in New England. This competition will be based on lack 
of coal or gas as a steady fuel source and fairly remote 
plant sites requiring expensive oil storage. 

The relatively low steam temperatures presently avail- 
able from nuclear generators constitute a barrier to 
lower operating costs. Units destined for operation in the 
next seven years will raise the available steam tempera- 
ture, but competitive nuclear power will still face the 
triple problem of low thermal potential, high fuel cost 
and high capital cost. 

Thermonuclear plants may offer an eventual solu- 
tion to the economic problems involved. However, the 
further development of this source must wait for a 
major scientific breakthrough. To date, scientists have 
not managed to reach the ignition temperature required 
for fusion. Final harnessing of this power source is too 
far distant to warrant estimates of operating costs. 

Successful thermonuclear power generation may be 15 
to 20 years away, and methods that will be used are 
still in the sketchiest forms. One problem which will 
need a lot of thought is the large amount of power the 
thermal reaction requires for sustained operation. Until 
this is solved, power ratings for a given capital invest- 
ment will be lower than for today’s nuclear plant. 

General industrial use of nuclear or thermonuclear 
energy solely for power generation is many years away. 
Capital and fuel costs for an industrial nuclear power 
plant would be over ten times the figure for conventional 
fuel arrangements. However, the adaptation of nuclear 
energy to process chemistry may eventually result in 
sensible heat for a modified waste-heat cycle. This heat 
utilization is an important aspect of the continuing story 
of conservation of all energy resources, and should be 
uppermost in the minds of power-services operating men. 





Reprints available 


Reprints of this TD report are available from the Reader 
Service Department, Power, 330 West 42nd Street, New 
York 36, N. Y. There is a charge of $.10 for single copies. 
On orders for 25 or more, charge is reduced to $.05 per copy. 
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ARCHITECTURAL APPLICATIONS of aluminum are readily spotted. But behind shining walls are many new power-service uses 


Aluminum: Central station heavyweight 


At a somewhat slow but persistent pace, aluminum in recent 
years has worked its way into the central-station designer's 


plans. On the following pages Alcoa cites typical ways the 


lightweight metal is currently being put to work, and profit- 


ably, in both electrical and mechanical power areas 


This month’s cover shows a shiny central station built 
a few years ago. It’s the Morro Bay steam plant on the 
Pacific Gas & Electric system. Much of the plant’s archi- 
tectural interest has been achieved by the way fluted- 
aluminum facing has been applied to its intersecting 
forms. But the striking yet functional exterior tells only 
part of the story. Study the plans of most new central 
stations and you'll note the electrical and mechanical 
power areas offering a host of new uses for aluminum. 

One case Alcoa points to with pride centers about a 
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125,000-kw steam generating station completed in 1951. 
This utility saved 56% on bus conductors plus 20% on 
fittings and installation costs. Reported savings through 
use of aluminum bus amounted to some 40%. Based on 
these savings, a second installation of 450,000 kw was 
completed in 1957 using aluminum bus in the outdoor 
sub and generator leads. Although there are many 
reasons why aluminum is moving into central stations, 
basic one is still straight economy. Info on next two 
pages is abstracted from an upcoming Alcoa booklet. 


Turn page for details > 





ALUMINUM continued 


Electrical applications continue 








a 


SWITCHGEAR built with aluminum bus, perhaps a complete alu- ISOLATED PHASE bus and housing, above, use the lightweight 
minum enclosure when installed outdoors, has many advantages metal. Tubular conductor with 10,000-amp rating has 18%4-in dia 













ap 
: ‘ i % _ ro 
HIGH-VOLTAGE BUS made from aluminum CROSSARMS of aluminum on galvanized- WAVE-TRAP conductors at 1200 amp are 
is finding its place in utility substations steel towers cut costs for Duquesne Light part of carrier-frequency blocking reactor 


Mechanical uses hinge on competitive heat-transfer characteristics, 


“a, 31h ai. oF : 
HEAT-EXCHANGE uses include feedwater heaters, hydrogen and JACKETING with the lightweight metal is a step often taken after 


compressed-air coolers. This 5300-sq-ft surface condenser is typical insulating: Suitable for gas, air ducts; piping; boilers 
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to grow, partially because of lower first cost, new joining methods 








“ue -__ ~ 
LOW-VOLTAGE OUTDOOR BUS runs to stepup transformers out- LOW-VOLTAGE UNDERGROUND BUS on this job cost 37% the 


side plant. Web channel, square, tubular, other shapes are used equivalent in square copper tube. Snap-on insulation is available 





Welding aluminum 


Jointing bugaboo was pushed 
further into background with 
recent development of a prac- 
tical aluminum-welding tech- 
nique. Using this process, 
cable, bus bar and tubing can 
be joined; aluminum to alu- 

e. 24 ; minum or aluminum to copper. 
GROUNDING-BUS savings can run $1/ft. CONDUIT mad Job requires a portable rig. 


Copper lead is shown joined to aluminum in 1928 at Minnesota Power & Light Co 











corrosion resistance, plus a 50% price advantage in some cases 


iJ 


CONTROL TUBING for meters and complete systems, either pneu- CONTROL PANELS may be anodized in modern attractive colors. 


matic or hydraulic, is available in single tubes, multiple bundles Nonmagnetic properties eliminate instrument compensation 
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COAL AND ASH-HANDLING systems are completely automatic, 
dust-tight. Steam generators are integral furnace waterwall units, 


Overtire-oir, cinder -return fan 





collector 
cinder return 


\ Boiler-hopper 
cinder-return 


fo ash silo 


a 


| Truck 
| | /oading 


iLchute 











55,000-lb-per-hr capacity each, have automatic combustion control. 
Insert, upper left, shows setup of overfire-air, cinder-return system 


Consulting engineers’ comparative-fuel-cost study was major reason... 


Why Wake Forest chose coal firing 


Moving a 122-year-old college some 
110 miles across country is obviously 
a task that isn’t completed overnight. 
Ten years of progressive planning 
preceded the removal, in 1956, of 
Wake Forest College from near Ra- 
leigh, N.C., to its present location 
at Winston-Salem, N.C. 


The school’s new buildings were 


designed in the Colonial style that is: 


so characteristic of the area and its 
traditions, and the architect’s plans 
provided for no departure from this 
theme where the heating plant was 
concerned. In the academic setting, 
esthetics had to be considered as 
well as fuel economy and heating 
efficiency. Resulting integration of 
a modern, sparkling-clean coal-fired 
heating plant having high efficiency 
into this complex of stately buildings 
reflects close cooperation between ar- 
chitect and consulting engineers. 
First step taken by the heating- 
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plant design engineers was, logically, 
a survey of comparable fuel costs. 
Their preliminary report was based 
on high-grade bituminous coal priced 
at about $10 per ton, including a 
114-mile truck haul from the railway 
siding. Cost of the alternative fuel— 
No. 6 oil—was 7.26 cents per gal 
delivered, which was equivalent to 
$12.80 per ton coal. Natural-gas 
pipelines run into Winston-Salem, but 
service offered couldn’t compete with 
coal. Concluding that coal would 
cost about 22% less than oil, the 
engineers designed the plant for mul- 
tifuel use, but chose coal on basis of 
economy with heating efficiency. 
Steam demand calculations con- 
sidered not only normal seasonal 
variation, but well-defined plans for 
future expansion of college facilities. 
Initial peak winter load was calcu- 
lated at 55,000 lb per hr and the 
summer load at 20,000. Contem- 


plated expansion boosted these fig- 
ures to 80,000 and 25,000 lb per hr, 
respectively. Because ultimate de- 
mand wouldn’t be reached for a 
considerable time, steam-generating 
equipment had to be planned for 
operation at a fraction of its capacity. 
This meant selection of coal-firing 
equipment that would give satisfac- 
tory operation over a wide steam- 
demand range. 

Satisfactory solution proved to be 
in the choice of two 55,000-lb-per-hr 
boilers to meet immediate demand 
and provision for future installation 
of a 25,000 lb per hr unit. When 
installed, this smaller boiler will han- 
dle anticipated summer loads easily, 
and a combination of any two of the 
three units will satisfy the eventual 
winter demand, leaving a third unit 
for emergency or standby service. 

Steam generators are 2-drum, 
integral furnace waterwall units de- 
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BOILER ROOM INTERIOR is spotless, has tiled walls and floor. 


Overfire-air, cinder-return lines are shown forward of mud drum 


By J O LaPRADE, Power Plant Engineer 


Principal power-plant equipment 


Steam generators, 2 
Two-drum, 


Stokers, 2 ___ 


_______Erie City lron Works 


integral waterwell furnace, 55,000-Ib-per-hr continu- 
ous, 250-psig design, 


125-psig operating 
____Detroit Stoker Co 


Continuous cleaning arenes, 132- sq-ft area, equipped with 5-hp 


enclosed, 


fan-cooled constant-speed motor 


which drives coal 


feeder and oil pump for hydraulic grate drive 


Forced-draft fans, 2 


22,300 cfm, 1200 rpm, 20- ion motor vm 


Induced-draft fans, 


American Blower Corp 


Buffalo Forge Co 


40,000 cfm, 880 rpm, 60- rou motor vr 


Overfire-air and cinder-return fans, 2 _ 


_____Buffalo Forge Co 


Exhauster type, 1500 cfm, 10-hp motor drive 


Dust collector, 1 


_________Prat-Daniel Corp 


Mechanical, multicyclone, decnniiins type 


Combustion controls 
Soot blowers a 


Instruments and meters 
Boiler-feed pumps, 3 


Copes-Vulcan Div, Blaw-Knox Co 
Copes-Vulcan Div, Blaw-Knox Co 

__Taylor Instrument Companies 
___Ingersoll-Rand Co 


Centrifugal, 2 motor, 1 curbine drive, 3450 rpm, 150 gpm, 487-ft 


tdh 
Feedwater heater 


ae keel ____Cochrane Corp 


Deaerating type, 30 psig 


Coal-handling system — 


Vibrating feeder, 


belt conveyor, 


______Beaumont, Birch Co 
“flight conveyor, bucket elevator, 


bunkers, scales, coal valves 


Coal chutes —— 

Ash-handling system 
Pneumatic, 

Motorized valves 


Re ee = 


Stock Equipment Co 
National Conveyor Co 


rotary ash conditioner, 20-ton silo 


Beaumont, Birch Co 
—_____J Frederick Larson 





Consulting engineers — 


Wiley & Wilson 





signed for 250 psig, but presently 
operating at 125 psig. Auxiliaries 
include completely automatic pneu- 
matic combustion control, f-d and i-d 
fans and high-efficiency, mechanical- 
decantation type dust collectors with 
cinder-reinjection equipment. Boilers 
are fired by continuous-cleaning 
spreader stokers. 

Overfire-air and cinder-reinjection 
systems for each stoker are served 
by individual exhauster type fans lo- 
cated in the basement. Each fan is 
driven by a 10-hp motor, and delivers 
1500 cfm—equivalent to about 10% 
of total combustion air required. 
Screw conveyors, driven by 1/3-hp 
gearmotors, bring cinders from 
trough hoppers under the boilers to 
the sides of each boiler. These cin- 
ders, plus those from the dust-collec- 
tor decantation hoppers, pneu- 
matically returned to the rear corners 
of the furnace. The overfire-air, cin- 
der-return system fan also supplies 
two rows of overfire-air jets in the 
bridgewall, see inset drawing, upper 
left, facing page, for design details. 


are 


Design simplicity of the coal- 
handling system, drawing, facing 
page, is reflected in the low initial 
investment, and is paying off in min- 
imum operating and maintenance 
costs. At present, coal is delivered 
by truck, but provision has been made 
for delivery by rail. A vibrating-pan 
feeder takes coal from the steel-receiv- 
ing hopper and passes it to an 18-in. 
inclined belt conveyor operating at 
210 fpm. A permanent-magnet head 
pulley on this unit any 
tramp iron. A continuous-discharge 
bucket elevator passes the coal from 
belt conveyor to a completely en- 
roller-flight conveyor. This 
the coal across the bunker 
Sys- 


removes 


closed 
carries 
tops and discharges into them. 
tem capacity is 50 tons per hr when 
handling bituminous coal in sizes up 
to 3 in. 

Individual overhead cylindrical- 
steel bunkers hold about 75 tons each, 
provide for 36 hr of peak-load opera- 
tion or a 3-day supply under normal 
load. Coal flows from bunkers 
through roller-bearing-mounted, rack- 
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and-pinion-operated gates to auto- 
matic scales that weigh the coal in 
200-lb batches. Scales discharge at 
10 tons per hr to conical nonsegre- 
gating chutes that give uniform dis- 
tribution of fines and lumps across 
the stokers’ full width. 

Pneumatic ash-handling system 
is arranged to collect bottom ash from 
the boilers and flyash from the dust 
collector. System capacity is 10 to 
15 tons per hr. An 8-in. main line 
serves the ashpits, with 6-in. branch 
lines to dust collector and sifting hop- 
pers. Beneath the overhead 20-ton 
capacity ash silo, a rotary ash-condi- 
tioner unit having a 20-ton-per-hr 
capacity moistens the ash to eliminate 
dust nuisance during discharge. Silo 
is emptied about once a month into 
disposal trucks. 


After more than a year of opera- 
tion, the Wake Forest installation is 
performing according to design cri- 


teria. From the standpoint of clean 
operation, heating performance and 
labor saving, investment in high-effi- 
ciency equipment has been justified. 
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Computers speed pipe-stress studies 


Designers faced a major roadblock in pipe-stress work: it 
took too long. So they devised methods aimed at compu- 
ter use. Dividend is shorter time from boards to production 


Reason for getting new approaches 
to pipe-stress work was simple: Past 
methods were just too time consum- 
ing to be economical. 

Best known method of analyzing 
pipe stress is often called the classi- 
cal approach. Although it enables 
engineers to do the job, it’s cumber- 
some. The system involves inversion 
of large matrices (similar to determi- 
nants) that tend to get unwieldly in 
a hurry. Also, the calculations needed 
to find each member of the matrix 
are long and involved. You can get 
an idea of the work load designers 
are up against by considering that 
calculations required to invert one 
of these matrices (say it’s ann x n 
matrix) is proportional to n*. Since 
it’s common for a matrix to have 
more than six unknowns (n equals 
six or more) it’s easy to see the sit- 
uation can just about get out of hand. 

Limitations of the classical ap- 
proach are serious. Not only is it a 
time-eating process, but the accuracy 
is not what it should be. To keep 
the work load within reason, the 
number of significant digits is often 
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kept at some fixed number. When 
you do this, the number of significant 
figures that mean anything in the 
final result is less than what you start 
out with. In other words, if you 
limit intermediate answers to six 
meaningful digits, by the time you 
get the final answer perhaps only the 
first four numbers will be accurate. 
The rest are simply approximations 
having little meaning. Since accuracy 
tends to decrease as the matrix size 
increases, the trend of significant 
digits to drop out of the picture 
takes on a fair degree of importance. 
Furthermore, the math setup of the 
classical method doesn’t lend itself to 
plugging into a computer. So, even 
though fast-working machines are 
available, they aren’t much help. 
Joint research by Blaw-Knox 
Power Piping Division and Arthur 
D Little, Inc, produced a method 
of stress analysis that lends itself 
to complete computer processing. 
They re-examined the basic princi- 
ples of stress calculation and came 
up with a matrix that has no more 
than six members throughout the ap- 


proach (called the “6x6 Flexibility 
Matrix Method.” ) 

Big advantage of the system is 
time savings. As much as a month 
can be devoted to complete a stress 
problem. But, by use of this newer 
method time can be cut to one day. 

Data fed into the computer consist 
only of dimensions lifted from iso- 
metric drawings of piping system (see 
facing page), and some of the pipe 
material properties. These data are 
first tabulated on simple forms. Fig- 
ures are taken from these and fed on 
to a standard input medium. 

Calculation time taken by the 
computer is less than an hour. Total 
time required includes putting data 
on tape, checking accuracy of tran- 
scription, putting tape through com- 
puter and getting a tabular readout. 

Results obtained through the ma- 
chine can be maintained at a high 
degree of accuracy. Computer will 
detect inconsistencies in input data 
and inform the operator of these er- 
rors. If permitted, the computer will 
substitute correct dimensions auto- 
matically. Accuracy of results is 
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limited only by preciseness of input How to get answers with a computer: 
data and number of significant fig- 


ures machine can handle. No shortcut @ Make an isometric piping diagram 
approximations must be made, since @ Jot down steam conditions, pipe properties 
all complicating factors and special @ Plug data from above into computer, get results 


variables can be considered. 

Any number of anchors and re- 
straints can be included in the analy- 
sis. Out-of-plane bends as well as 
restraints are processed regularly. 
The number of free ends and junc- 
tions has no effect on the accuracy 
or efficiency of the computer analysis. 
Floating headers, with the calcula- Basic dimensions are obtained from schematic 
tions going back through the super- 
heater tubes to the boiler restraints, boiile 
can also be considered. POF = 10°F , 

Looped systems, in which steam £18490" Sf ) Saal di 
flow passes from one pipe into two Sige heater’ nee 

ede. 
and back to one again, are typical of 
systems involving these factors. Lat- 
est experimental and theoretical re- 
sults on flattening of bends caused 


Metal expands over nine inches per hundred feet in piping 
shown, below. Highest expansion stress was over 8000 psi. If 
you don’t consider these conditions, something will give. Get- 
ting these answers used to be a real task. Now, with computers 
and a fresh approach, what used to take days is done in hours. 













1854-7" sa} 
Bypass 
Je superheoters 














a» | } J 
by in-plane and out-of-plane bending VA ee & = ‘turbine shaft 
are also included in the computations. Bypass Syposs 

Mathematicians are about the only De 
. O/F 
ones who can appreciate the math Bypass 
Seporator 
roadblock overcome by the compu- 
ter technique. But anyone can realize ¢ turbine 
one other important advantage. Nor- - 
7 


mally when a member of the pipe 
system is to be changed you have to 
run computations back through the £1750-4°3—-—__-_, } 
system till you reach a_ support. - 
Using the computer method, this proc- 
ess is no longer necessary. Results 
at hand for the unchanged sections ae ; 
can be plugged in along with new ° 68g > 
data on the altered section. You don’t 
have to recalculate the whole thing. 

Costwise the method saves engi- Steam conditions, metal properties 
neering man-hours. But shortening 
the time necessary to figure a system 








Main Steam 
Sizes: 18 in. OD, 3.375 in. nominal wall (3.625 in. minimum) 


also shortens the time needed to get 14 in. OD, 3.125 in. nominal wall (2.875 in. minimum) 
equipment off the boards and into Material: ASTM Specification A335 Grade P-22 

production. This is the savings that (21%4% Chrome, 1% Molybdenum) 

is significant, making computer analy- Design conditions: 2600 psig, 1060 F (maximum) 

sis of pipe-stress systems worth the Operating Conditions: 2540 psig, 1050 F 

effort to achieve. Insulation: 6 in. total thickness 


Expansion: 70 F to 1050 F is 9.47 in. per 100 ft 


Sample readout of results 
PLAN Modernize nou Member FX FY FZ MX MY MZ DX 
for growth and profits 0 46 -991 -1408 -187596 -36749 -64898 -0.968 

















1 —46 ~991 -1408 -100266 36749 67794 0.971 
PoweEr’s Plant Design Issue will be 2 46 99] 1408 47411 30658 -—120143 1.375 
ushered in next month. It will be our 3 46  -991 -1408 117813 127349 -190545 -1.937 
contribution to the McGraw-Hill rn % 991 1408 166893 153916 ~210874 —2.091 
PLAN ’59 editorial program aimed to 5 46 99] 1408 409337 142497 -210874 -1.946 
show how industry and all America 6 46 -991 -1408 478747 40629 -141464 -1.320 
can benefit by modernization of plant 7 46. 991-1408 478747 69236 -64122 -0.704 
and equipment. Watch for it! Restraint -0 0 0 0 -0 0 -0.704 
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By C T DICKERT, R HETHERINGTON 
and C F RAINES, Rohm & Haas Co 


; se . 
ATOMIC PLANT, Shippingport, Pa. has... 


AUTOMATIC CONTROLS for 


coolant 


treatment 


£ 
Jt 
& 


oe: 


in the pressurized-water reactor 


Radioactive water poses new problems 


Today, 24 power reactor projects are running or scheduled. So 


it's important to know how water impurities cut efficiency, 


complicate maintenance. Part 1 of a 2-part report explains 


cause of these troubles. 


Operating conditions in the primary- 
coolant system of a power reactor 
appear to resemble a conventional 
steam boiler. In both cases, tempera- 
ture is in the 400- to 600-F range, 
with some parts of the system operat- 
ing at about 200 F. Pressures range 
from 1000 to 2500 psi. Although 
high-pressure boilers call for high- 
quality water, companion standards 
for reactor systems are extraordinar- 
ily high by comparison. And they 
must be met in spite of a variety of 
adverse chemical reactions, like those 
shown in Fig. 1. These stringent 
water limits, coupled with radioactiv- 
ity in the water loop, call for new 
approaches to water treatment. 
Pressurized-water reactors, perhaps 


furthest along in commercial devel- 
opment, use primary water as both 
a moderator and coolant. It circu- 
lates through the reactor, picks up 
heat from the core, and transfers it 
to secondary water through heat ex- 
changers. These special boilers gener- 
ate the steam for conventional use in 
turbine - generators. Enormous vol- 
ume of water needed for cooling plus 
the fact that water becomes radioac- 
tive passing through the reactor calls 
for a closed-loop primary cooling 
system. Basic problem is keeping 
water quality up to par even though 
impurities are continually forming 
within the primary loop. 

Water treatment goals are (1) re- 
moving the maximum amount of dis- 


Part Il tells how to cope with them 


solved and suspended solids and 
dissolved gases and (2) keeping 
water noncorrosive to limit forma- 
tion of more impurities in the system. 


Water quality 

Primary-loop water quality is accep- 
table if in the range of 1 to 2 ppm 
total solids. About 10% or 0.2 ppm 
can be in solution. System resistivity 
will then be about 2 million ohm- 
cm. Table 2 shows data collected 
during operation of the APPR reac- 
tor at Fort Belvoir, Va. 

Most materials become radioactive 
quickly when exposed to the intense 
flux in the reactor core. So low solids 
concentration is critically important 
as a way of keeping radioactive pick- 
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1—Chemical reactions in primary-water loop 





Metal and woter reactions 


Metal and dissolved oxygen 





3Fe + 4H,0 = Fe,0, + 4H, | 


| 3Fe+20,= Fe30, + 4H, | 





Water dissociation 





Simplified expression 
neutron 4H + bs 
radiation 2He+ OQs+2H20 











Recombination 
Simplified expression 





2H,+ 0 } s 
2" “2 ‘radiation 2 H,0 











catalyzed reactions 





Ammonia synthesis 





Nitrate (nitric acid) synthesis 











neutron neutron 
No+ 3H, So — 
2 2 ‘radiation 2 NHy Net 302 radiation © NO3 

















2—Analysis of primary 
water in the APPR* 


Components Normal levels 
Chlorides 0 to 1.0 ppm 
Iron 0 to 1.0 ppm 
Cobalt 0 to 0.1 ppm 
Nickel 0 to 0.5 ppm 
Manganese 0 to 0.5 ppm 
Chromium 0 to 0.5 ppm 
Total solids 1 to 2 ppm 
Oxygen 0 to 1.0 cc/liter 
Hydrogen 0 to 30 cc/liter 
Ammonia 0 to .5 ppm 
Total dissolved solids 1 to 2 ppm 

pH 6.4 to 9.0 


Resistivity 0.6 to 2.5 « 106 ohm-cm 





*Summary of overall loop conditions dur- 
ing 700 hours of continuous operation 
from Coolant Technology at the Army 
Package Power Reactor, by A _ Louis 
Medin, 18th Annual Water Conference, 
Pittsburgh, Pa. 





up to a minimum. Dissolved gases 
are a parallel problem since many 
not only become radioactive (oxygen- 
16 to nitrogen-16 and argon-40 to ar- 
gon-41), but also play a major role 
in corrosion reactions that add solids 
to the system. Some act as poisons. 


Maintenance 

Radioactivity within the primary cir- 
cuit complicates routine or emer- 
gency maintenance of equipment and 
calls for stringent safety precautions. 
Any leakage into unshielded areas, 
for example the secondary water cir- 
cuit, raises very serious contamina- 
tion problems for 
equipment. Solids also are undesir- 
able because they cut reactor effi- 
ciency. In the process of irradiation 
they absorb neutrons that are other- 
wise available to sustain the fission 
reaction. Radioactive nuclides in the 
primary system of a_ pressurized- 
water reactor are listed in Table 3. 
Nature of the activity will vary with 
each installation. Nuclides that are 
hard gamma emitters produce a high 
gamma field around the coolant sys- 
tem. Soft gamma or pure beta emit- 
ters are hazardous to personnel when 


personnel and 


the system is shut down and opened. 

Since the primary system is a closed 
loop and very little makeup is added 
during reactor operation, the main 
source of solids are the loop materials 
of construction. Some of these solids 
are produced by the reaction between 
system metals and high-purity water, 
which is quite aggressive at loop oper- 
ating temperatures. Rate of reaction 
is increased by oxygen and low pH 
(from radiation - catalyzed synthesis 
of nitric acid during operation of the 
reactor). 

Oxygen is the key to much of the 
corrosion problem. Entrained air in 
piping is one source. Another is air 
dissolved in makeup water used to fill 
the system. It attacks most alloying 
elements in stainless-steel structures 
and system components. Table 4 lists 
types of insoluble corrosion products 
(crud) and their relative concentra- 
tions in a primary system constructed 
of type-347 stainless steel. Aggre- 
gate crud is usually less than 1 ppm. 


Dissociation 


Dissociation of water by fast neutrons 
during reactor operation also pro- 
duces oxygen. But gamma radiation 
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from decaying nuclides accelerates 
recombination of oxygen and hydro- 
gen into water. Since relatively few 
nuclides are present during startup, 
free oxygen is more likely to be pres- 
ent, and chances of corrosion is 
greatest during initial operation. 

Some corrosion products go into 
solution or suspension, while those 
remaining form deposits or scale on 
system equipment. They’re unwel- 
come in any form because of their 
susceptibility to radiation. Short- 
lived activities in the primary system 
decay to negligible levels a few min- 
utes after reactor shutdown. But 
long-lived species that remain in water 
or deposit on piping and vessel walls 
can make the reactor compartment 
inaccessible. In one operating lvop, 
activity level of primary water 15 
minutes after shutdown ranged be- 
tween 0.05 and 0.1 microcurie per ml 
water. But radiation around piping 
ranged between 2 200 milli- 
roentgens per hour depending on the 
point of measurement. 


and 


Inhibiting corrosion 


Corrosion is actually inhibited by the 
hydrogen evolved from the metal 
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RADIOACTIVE WATER continued 





System materials of construction are main source of water impurities 


water reaction. Hydrogen and oxy- 
gen are synthesized to water. This 
takes available oxygen away from 
possible reaction with metals or syn- 
thesis into nitric acid. 

Hydrogen and nitrogen are syn- 
thesized into ammonia by radiation. 
This helps keep an alkaline pH in the 
system. Generally, gaseous hydrogen 
is added to provide the excess hy- 
drogen needed to promote these fa- 
vorable reactions. 


Reactor controls 


Mechanical and thermal operation of 
reactors may be affected by corrosion 
deposits in the system. These interfere 
with close tolerance mechanisms such 
as throttling valves and control-rod 
drives. Experience with the pressur- 
ized-water reactor at Chalk River 
shows that deposits of corrosion prod- 
ucts from stainless steel seriously 
affect heat transfer. And oxide coat- 
ings on clad fuel elements increase 
surface temperatures and up the rate 
of corrosion. 

Certain anions in the water are 
objectionable for reasons other than 
radioactivity. Low chloride concen- 
trations in primary water are dictated 
by the strong circumstantial evidence 
that chlorides, in the presence of 
oxygen, cause stress corrosion in 
austenitic steel. This is mainly a 
precautionary measure since stress 
corrosion is far less common in pri- 
mary than in secondary systems. 


Argon and xenon 

Argon and xenon are also trouble- 
some. Argon is irradiated to argon- 
41 in the loop. Xenon-135, produced 
by fission product decay, has a large 
cross section for neutron capture. 
This reduces the multiplication factor 
sustaining the chain reaction in the 
reactor. Both gases can be intro- 
duced from any air dissolved in the 
makeup water when the system is 
filled. 

Second part of this report will ex- 
plain how today’s water-treatment 
equipment, chemicals and controls 
are used to tame radioactive water— 
in an upcoming issue. 
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3—Coolant radiochemistry 


Radiation level, 
Element Half-life microcuries/ml Source 


N 16 7.3 sec 100 0 16 in HO. 
N 17 4.1 sec (800 neutrons/cm3/sec) 0 17 in HO. 
K 38 7.7 min 5 x 10-2 

A4l 1.8 hr 4x 10- Air in HO. 
F18 1.9 hr 4x 10- 

Mn 56 2.6 hr 0.5 x 10-2 Steel 

Na 24 15 hr 1 x 10-3 Na in HO. 
Co 60 5.3 yr 25. 9-5 Steel 

Fe 59 45 days 1.1 x 10-5 Steel 

Ta 182 111 days 0.6 x 10-5 Steel 





Taken from Water Technology for Primary Systems in Water 
Cooled Power Reactors, by D M Wroughton, J M Seamon and 
H F Beeghly, unpublished, Westinghouse Electric Corporation 


4—Analysis of system crud 
— Material— Theoretical chemical analysis} 


Iron Chromium Nickel 
Stainless steel 1.00 0.230 to 0.275 0.122 to 0.174 
AISI type 347 1.00 0.40 to0.143 0.143 to 0.157 


+Spread in five crud samples taken at various times 





Assumed Spectrographic 


oxide form analysis 


FeO 93.0 

Cr,0, 0.42 
NiO 5.6 

MnO 0.23 
CoO 0.43 
Nb..O. 0.01 
CuO 0.03 
SiO. 0.06 
Al,,0, 0.10 
MgO 0.10 





Compiled by B G Schultz, Westinghouse Electric Corporation, cited 
in Corrosion and Wear Handbook, U.S. Atomic Energy Comm. 
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Nuclear notes 





By B GA SKROTZKI, Associate Editor 


Brisk bidding responded to AEC invitation for operation of Argonne Low-Power Reactor 
(ALPR) at the National Reactor Testing Station in Idaho. The plant starts this 
summer, consists of a boiling-water reactor producing 200 kwe and 1.3-million Btu 
per hr space heating. It was planned for remote military installations. Winning bid- 
der gets a cost-plus-fixed-fee contract to run through June 1960. Bidders included: 
AEC Industries, Inc; Aerojet-General Corp; Alco Products, Inc; Atomics Interna- 
tional; Bendix Aviation Corp; Combustion Engineering, Inc; Internuclear Co; the 
Martin Co; Nuclear Development Corp of America; Phillips Petroleum Co; West- 
inghouse Electric Corp; AMF Atomics Division of American Machine and Foun- 
dry Co; American Standard, Atomic Energy Division. 


Waste-disposal licensees will increase from four to five when American Mail Line Lim- 
ited is approved by AEC. Under proposed license AMLL receives packaged wastes, 
such as radioisotopes and radioactive uranium and thorium, from Boeing Airplane 
Co. It stores them aboard ship away from living quarters and dumps them in the 
Pacific Ocean at least 150 miles off the continental shelf in more than 1000-fathom 
depth during one of its regular commercial runs. The line will not get more than 
10 curies of byproduct material or 15 lb of source material at one time. 


Experimental Breeder Reactor Il (EBR-Il) building, at AEC Station in Idaho Falls, will 
go critical in 1960. The reactor will be unmoderated and use primary and second- 
ary sodium-cooling systems to produce 1250-psig 850-F steam. The 62.5-mwt rating 
will develop 20 mwe. The plant will include fuel reprocessing and _refabrication 
sections to remove plutonium and uranium from the enriched-uranium core and 
depleted-uranium blanket. 


Nuclear-plant components for sodium coolant will be designed and analyzed by three 
firms under new series of contracts awarded by AEC. These studies will initiate 
a drive to develop less expensive and more reliable major non-nuclear components 
to operate with liquid sodium at high temperatures. Contracts for heat exchangers 
and steam generators went to Griscom-Russell Co, Alco Products, Inc and Combus- 
tion Engineering Co, Inc. 


Light-water cooled and moderated reactor to produce 60 mwt for the National Advis- 
ory Committee on Aeronautics was licensed by AEC. Reactor, to be built at Plum 
Brook Ordinance Works near Sandusky, Ohio, will be used to research and develop 
reactors for aircraft. The unit will cost $10.7 million and start about Jan 1960. It 
will be held in a vertical stainless-steel-clad pressure tank 9 ft in dia and 32 ft high. 
The AEC has allocated a net 224 kilograms of U-235 to the reactor through 1970. 


Closed-cycle boiling reactor at Elk River, Minn., gets going again with the contract 
signed between AEC and Nuclear Products-Erco Div of ACF Industries, Inc. The 
22-mwe plant will have fuel-fired superheater and use a mixture of thorium and 
uranium oxides in reactor core. Total cost to AEC will be about $11.5 million. 


New publication, “Growth Survey of the Atomic Industry, 1958-1968” published by the 
Atomic Industrial Forum, Inc, 3 East 54th Street, New York 22, N. Y., gives the 
latest look at market potentials for manufacturers in this field. The 84-page report 
includes over 50 charts and tables, costs $25.00. 
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THERMO REFRESHER NO. 21 


By B G A SKROTZKI, Associate Editor 


Searching for a lightweight i-c engine led to substituting 


an air cylinder for a flywheel and doing air compression 


in two stages. These ideas jelled into a heat engine that 


produces hot pressurized gas to run a gas turbine, it’s. . . 


The free-piston gas generator 


One of the newest heat engines is 
the free-piston gas generator supply- 
ing a gas turbine. The generator, 
Fig. 1, has undergone a long period 
of development since about 1922. Its 
principal advantage lies in its light 
weight and good thermal efficiency. 
While it is a reciprocating engine it 
crankshaft or flywheel. 
There are about 350 gas generators 
operating or under construction for 
both stationary and transportation 
applications. 

Operation. Fig. | the 
processes and principal parts of a 
free-piston gas generator. Two pis- 
ton assemblies move in opposite 
directions centered on a common 
diesel-engine cylinder. 

Expanding gas in the engine cylin- 
der pushes the piston assemblies out- 
ward. This makes the outer faces of 
the large pistons compress air trapped 
in the outer bounce cylinders. The 
rising bounce-air pressure decelerates 
the piston assemblies and brings them 
to a stop. 

The expanding bounce air then 
pushes the piston assemblies towards 
each other. This compresses air 
trapped in the engine cylinder which 
again decelerates the pistons and 
brings them to a stop in the inner 
position. Fuel injected into the en- 
gine cylinder then burns and this en- 
ergy helps to push the pistons apart 
during the next cycle. 

The inner faces of the large pistons 
work in a pair of air-compressor cy]- 
inders that take air from the atmos- 
phere as working fluid for the cycle. 
Let’s trace the processes of the work- 


needs no 


shows 
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ing fluid in Fig. 1 with the aid of the 
graphs of Fig. 2, top of page 94. 
Cylinder actions. In the outer 
positions, atmospheric air fills the 
compressor cylinders. During the in- 
ward stroke, under the influence of 
the expanding bounce air, the air 
compresses to an intermediate pres- 
sure and then discharges to the air 
receiver surrounding the engine cyl- 
inder. During the next outward 
stroke, the air remains in the receiver 
at this pressure; but towards the end 
of the stroke air-inlet ports in the en- 
gine cylinder uncover to admit pres- 
surized air into the cylinder. This 
scavenges or pushes the remaining 
combustion gases out of the cylinder 
into the gas outlet of the cylinder. 
Ideally, we assume the fresh air 
charge just displaces the spent gas 
scavenged from the cylinder. (Ac- 
tually, some of the scavenge air passes 
out with the combustion gas and flows 
on to the turbine.) During the fol- 
lowing inward stroke, the pistons 
cover the gas-outlet and _air-inlet 
ports, trapping the air charge and 
compressing it in the engine cylinder. 
At the end of the stroke, fuel in- 
jected into the cylinder burns to keep 
engine pressure constant during the 
early part of the next outward stroke. 
The burned gases then expand while 
doing work on the pistons. As the 
pistons move outward, the gas-outlet 
ports are first uncovered and the gases 
throttle to a lower pressure, usually 
equal to the air-receiver pressure. By 
the time the gas throttles to the outlet 
pressure, the air-inlet ports uncover 
to admit pressurized air that pushes 


the remaining gas out of the cylinder. 

Processes. Fig. 2 shows the proc- 
esses and work and heat transfers in 
a gas generator. On the PV graph, 
1-2 is the constant-S compression 
process in the air compressors; the 
gray area to the left of the curve 
measures total compressor work, W.. 
Line b-] represents atmospheric air 
entering the compressor cylinder as 
on an indicator card. Area under 
the line measures the work done on 
the piston by the entering air. Line 
2-a shows the pressurized air dis- 
charging from the compressors into 
the receiver. We assume zero com- 
pressor clearance. The receiver air 
is at state 2. 

Process 2-3 compresses the air in 
the engine cylinder at constant-S; 
3-4 is the constant-P heat addition 
Q, to the cycle by the burning fuel. 
From 4 to 5 the gases expaad at con- 
stant-S as they work on the engine 
piston faces. Process 5-2 shows the 
pressure drop of the gases as they 
throttle out of the cylinder through 
the gas-outlet ports. This variable- 
flow throttling (an irreversible proc- 
ess) ends up with the gas in an av- 
erage state 6 at the pressure of the 
receiver air. 

In an equivalent ideal cycle, we as- 
sume that 5-2 represents a constant-V 
cooling of the working fluid in the 
engine cylinder. The energy removed 
during this cooling transfers irrever- 
sibly to heat an equal amount of air 
initially in state 2 at constant-P to 
the final state 6. 

Net cycle output. The free-pis- 
ton generator takes air at state ] 
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Free-piston gas generators work with high-efficiency gas turbines 


Bounce cylinders 
Compressor cylinders 
Air receiver 
Engine cylinder 


A Gos 
Fuel - | 
injector V conet 


To turbine 





Free-piston gas generator takes atmospheric air into compres- 
sor cylinders for pressurizing, then delivers it to engine 


and energizes it to state 6. The unit 
does not produce any mechanical 
work output. To get this work we 
must pass the gas flow through a gas 
turbine. Even though the gas dis- 
charges in pulses, the usual operat- 
ing rate of 1000 cycles per minute 
for these free-piston units gives an 
effective flow. Since we 
haven’t studied steady-flow processes, 
let’s assume the air does work in an 
ideal complete-expansion air engine, 
see Part 16, Power, Feb 1958, p 97. 
This will give the same result. 


steady 


In Fig. 2 we assume the gas enters 
the engine during a-6; it then expands 
at constant-S to state 7 where its 
pressure has dropped to atmospheric. 
The spent gas exhausts to atmosphere 
during 7-b. Total hatched area 
a-6-7-b measures the work output of 
the engine which is also the cycle 
net work output, ;. 

Work and heat transfers. Be- 
tween the air and gases in the gen- 
erator there is considerable transfer 


Piston 
position 


Compressor action 


State Process State 


Outer 1 End air 


intake 2 


‘Ar inlet 


volve 


Engine action 


5to2 Scaveng- 


exhaust to 


Bounce- 
cylinder 
pressure 


Heat or 
energy 
transfer 


Work 


Process transfer 


Maximum _ None Engine 
exhaust 
to gas 


turbine 


ing: Gas 


turbine. 


Air intake 


from 
receiver 





Outtoin 1to2 Compres- 
sion and 
air dis- 

charge to 
receiver 


2to3 Compres- 


Bounce 
piston to 
compres- 
sor and 

engine 

pistons 


Inter- 


sion mediate 





atob End air 
discharge 

to receiver. 
Start air 


intake 


Inner 


Fuel injec- 
tion and 
ignition 


Fuel heat- 

ing energy 

to engine 
air 


Minimum None 





In to out 
4to5 


of mechanical work, but the unit pro- 
duces no net work. Let’s take a close 
look at what happens. 

All the gross engine work pro- 
stroke 
3-4-5 is stored as internal energy in 
the bounce Air entering the 
compressor this 
stroke also contributes a_ small 
amount of energy to the bounce air, 
this is measured by area under b-1. 

When the bounce air expands on 
the following stroke it does work in 
compressing the entering air and the 
air charge in the engine cylinder. 
Since no net the 
generator and no net work is stored 
in the bounce cylinders, the net work 
done by the free-piston engine must 
equal the net work absorbed by the 
compressors, VW, = W.. 

This means, on the PV graphs of 
Fig. 2, that area 2-3-4-5 equals area 
a-2-]1-b, the net work transfer between 
engine and compressor cylinders. On 
the TS graphs, we find constant-S 


duced during the working 


air. 


cylinders during 


Ww ork leaves 


fas 
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btol Airintake 3to4 Combus- 


Combus- 
tion in 
engine 
cylinder 


Inter- 
mediate 


Engine 
and com- 
pressor 
pistons to 
bounce 
pistons 


tion Ex- 
pansion 


cylinder through air receiver. Fuel burned in engine supplies com- 
pressor work; gas exhausting from engine is hot and pressurized 


processes /-2 and 2-3 in the air com- 
pressor and engine cylinders. Heat 
Q, is added to the cycle during 3-4 
at constant-P. Total area under 3-4 
measures Q,. 

From 4 to 5 the engine gas expands 
at constant-S. From 5-2 the engine 
working fluid cools at constant-V. 
Then, area 2-3-4-5 measures the net 
heat used by the engine cylinder Q.. 
By the first law we see Q, = W,; but 
remember that VW. = W.. too. 

We have assumed that the heat re- 
jected by the engine heats air at con- 
stant-P, then the total area under 
2-5 equals the area under 2-6, that 
is, cy(T5;-T2) = cy)(Tg-T2). This 
assumption enables us to calculate 
state 6, entropy. 

The air expands at constant-S from 
6 to 7 in the air engine. Assuming an 


note increase in 


equivalent closed cycle, the air cools 
at constant-P from 7 to 1 while it 
rejects unusable heat Q, from the 
cycle. Since all the 
assumed are internally reversible, the 


processes we 
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FREE-PISTON GENERATOR continued 
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PV and TS graphs are for free-piston gas generator with over- 
all compression ratio of 20 and at fuel cutoff ratios of 1.5 and 


15 
Specific volume,cu ft per Ib 


2.0. 
sure 


20 


This air-standard analysis shows 
at a rises with increasing output measured by area a-6-7-b 


25 30 


that air-receiver pres- 


1—Free-piston gas-generator power cycle has same efficiency as diesel cycle 


c,(T,-T) 
, a cy (T,- T.) = CAT; - T.) 


,2e1-@7/6) =1i- 


(see Fig. 2) 
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_ T5 + To(k-1) f 1 \e-! 
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Vee 
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Substituting in (1) and after cancelling T,‘s 


(Vk 
ae? ee 


+k-1)/k-1 
VF-1(V, ye 


san Ve-1 
= 1-7 [kD 


Compare with diesel-cycle thermal efficiency 
Power, July 1958, Part 20, p 95 





net heat Q; converted to work Wt 
must be: Q; = Q,-@Q,. Since the 
last two heat areas are not coinci- 
dent, because of irreversible heat 
transfer from 5 to 6, we have no 
single area to show Q; on the graph. 
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But note on the PV graph that area 
]-2-6-7 represents the difference of 
W,. and W, and furthermore WV, 
= Q,. Then, on the TS graph, this 
area must represent Q;-Q,. The 
total net cycle work output then 


equals the sum of the two areas 
2-3-4-5 and 1-2-6-7 or Qe + (Qr- 
Q.) = Qt; remembering that Q, 
Q.. But Q. can’t be shown on the TS 
graph because no heat transfer is in- 
volved in air-compressor processes. 
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Thermal efficiency, % 
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A Air-receiver and exhaust-gas 


cycle 


pressures rise with increasing 


output as well as with cutoff ratio and compressor work 





Gross air 








Engine compression work=/08 Btu 
Gross engine expansion work=Z2/6 Btu }/ 
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compression 
work =/43 Btu 





Thermal efficiency of the free-piston cycle is the same as the 
diesel cycle except that cutoff ratio is much more limited 


——> 


Energy-flow diagram for free-piston cycle shows that mechan- 


ical work circulates internally in the unit between elements 


Variable output. Graphs in Fig. 
2 drawn for two different work out- 
puts show that the air-receiver pres- 
sure varies. The center PV and TS 
graphs are drawn for overall com- 
pression ratio of compressors and 
engine of V;/V; = V, = 20 and a 
cutoff ratio of V4/V3 = V. = 1.5. 
At this output the air-receiver pres- 
sure is about 87 psia, and maximum 
gas temperature in the engine is 
about 2200 °R. 

For the higher output developed 
at cutoff ratio of 2.0 shown in the 
outer PV and TS graphs of Fig. 2, 
the air-receiver pressure rises to 143 
psia, and maximum gas temperature 
rises to 2960 °R. Fig. 5 shows how 
receiver pressure, engine and com- 
pressor works, and cutoff ratio vary 
with output. 

When we assume constant-pressure 
heat addition to the cycle, we find 


that the theoretical thermal efficiency 
is the same as for the diesel cycle, 
as shown in Table 1. Fig. 3 shows 
how thermal efficiency varies with 
compression and cutoff ratios when 
k = 1.35. The cutoff has a much 
upper limit than in a diesel 
engine, see Part 20, Power, July 
1958, p 94. This follows from the 
2-stage compression used and the 
much smaller expansion ratio in the 
free-piston engine cylinder. 

Energy flow can be shown as in 
Fig. 4 for an ideal free-piston gas- 


lower 


generator turbine cycle. For the ideal 
condition, all the energy input to the 
engine cylinder (cycle) appears in 
the exhaust gas. A constant amount 
of energy circulates in all other parts 
of the gas generator, apparently not 
contributing to cycle work output. 
To make the cycle run, however, this 
energy circulating between the en- 
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Compressor nduction 
=35 Btu 


gine, bounce cylinders, air compres- 
sors and air receiver is essential. 

The bounce cylinders perform the 
same duty as a flywheel in the otto 
and diesel engines. They store some 
of the gross engine work intermit- 
tently to compress the engine air 
before firing. In the free-piston gas 
generator this compression is done in 
two stages: first, in the air compres- 
sors and, finally, in the engine cyl- 
inder. 

Many papers have been written on 
estimating the performance of actual 
free-piston gas generators. We be- 
lieve that this article is the first study 
published on setting up an air stand- 
ard for the ideal free-piston unit 
comparable with that used for many 
years for the otto and diesel cycles. 

Next part will study actual engine 
performance and start on steady flou 
thermodynamics, in November issue. 
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HOW TO ORGANIZE YOUR NEW POWER PLANT — 34 


Check these key points 
when installing a generator 


Here’s how to dry out a generator, get it ready for initial 


operation, check phase rotation, and find out whether it can 


be synchronized with the rest of your electrical system 


By DONALD SWIFT, Ebasco Services Incorporated 


F ollowing up on article No. 33 in this series (“What 
you need to know about the generator—heart of your 
power plant,” Power, May 1958, pp 92-93,) we now 
consider in detail the problems of erecting and start- 
ing a new generator. 


Generator erection. Generators are often shipped 
as complete assemblies, unless they are too large. In 
any case, they should be kept as dry and clean as 
possible during erection. 

The generator field and armature insulation are 
dried out at the factory, and show a high resistance 
value to a megohmmeter test. But, if units stand in 
cold damp buildings or out in the open for some 
weeks, they may absorb enough moisture to cause a 
serious drop in megohmmeter readings. 

Effective ways to keep insulation dry include (1) 
sealing generator housing during shipment and erec- 
tion (2) using silica gel to absorb moisture (3) 
using electric space heaters or other heat sources to 
keep the machine warm until it is ready to run. 


Generator dryout. If generator is damp, insula- 
tion values may be down to one-half to one-quarter 
those obtained at the factory, and unit should be dried 
out. Moisture is probably driven out most effectively 
by heat from inside the coils. The usual procedure 
is to short-circuit the generator terminals or bus bars 
and operate at one-half to three-quarter speed with a 
light field current. Use the generator ammeter or pro- 
vide a temporary ammeter to check stator curent 
when applying this field. Gradually bring temperatures 
up to 70 to 80 C, and take megohmmeter readings 
to check trend of insulation resistance readings. 

An 18-C increase in winding temperatures approx- 


imately halves the insulation resistance reading. The 
readings often rise, then drop, and rise again as 
“layers” of moisture are driven out. Continue drying 
for 48 to 72 hours, until reading has been steady for 
8 or 12 hours, assuming that insulation resistance 
value reaches a level high enough for safe operation. 

Shut unit down while taking each megohmmeter 
reading and correct for temperature. A formula for 
minimum safe stator insulation value in megohms at 
about 75 C is stated as follows: 

[Rated voltage of machine]/[(0.01 X rated kva) 
+ 1000]. Rotor insulation value at 25 C should be 
at least 10 megohms. 

If the weather is warm and dry or if the building 
is well dried out and warm, the dryout run may be 
made with generator open to the atmosphere. Other- 
wise, fill unit either with air that has been passed 
through a silica-gel drier, or with carbon dioxide. 
The intent is to provide a reservoir of dry gas that 
can absorb the insulation moisture. If windings are 
noticeably damp, you may have to purge the generator 
continuously with dry gas or air. 


High potential test. To assure that generator 
windings have not been damaged during shipment or 
erection, give windings a high potential test after they 
are dried out and generator is completely assembled. 
If you do not have the necessary regulators, trans- 
formers and sphere gaps, you can usually rent them 
from the generator manufacturer or a nearby utility. 

Factory tests of this type are made at twice rated 
voltage plus 1000 volts. Field tests on new equip- 
ment may be made at 75% of this value. 

When test equipment has been connected and the 
sphere gaps set to arc at not more than 20% over 
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test voltage, apply up to 50% of final test voltage. 
Then, gradually increase to the test voltage within one 
minute and hold at this value for one minute. Next, 
reduce to the 50° value in about ene minute before 
disconnecting the test set. Observe the charging cur- 
rent throughout the test. 

Apply this test to all three phases connected to- 
gether, then to each phase individually with the other 
two phases grounded. 

The high potential tests are considered satisfactory 
when (1) the charging current is substantially con- 
stant during the test and (2) neither the insulation 
nor the sphere gap breaks down. 

After the test, ground the equipment long enough 
allowing it to be released for any other work. 


Preparing for startup. After removing the short- 
circuit bars, close the generator and prepare for reg- 
ular operation. Check these points: (1) Is hydrogen 
system ready for service? (2) Are generator bus 
connections tight, insulators cleaned and checked? 
(3) Are potential and current transformers and in- 
struments checked in place, clear and properly wired? 
(4) Have oil circuit breakers and transformers been 
serviced and operated on a trial basis? (5) Is field 
circuit breaker in good working condition, adjusted 
and tried out? (6) Are field collector rings clean; 
brushes well-fitted? (7) Is exciter in good condition 
with clean commutator and all brushes in place under 
proper spring pressure? (8) Has field rheostat been 
tried out for proper operation? (9) Are voltage- 
regulator wiring connections complete and checked? 
(10) Has generator field been preheated if required by 
manufacturer’s operating instructions? (This should 
be done at less than rated generator speed.) 


Checking phase rotation. If the new generator 
is to be connected to a system already in operation, 
its phase rotation must conform. Generator terminals 
may be marked to show A, B and C phases, or gen- 
erator prints may give data necessary to determine it. 
In any case, rotation must be checked. 

If you attempt to synchronize two units when phase 
rotation is not matched, two phases are essentially 
short-circuited, even though the third phase voltages 
are equal and in phase. 

Use a phase rotation meter or a small 3-phase motor 
for checking. Connect potential transformers to the 
bus between generator circuit breaker and outer set 
of disconnects. Connect motor or phase rotation meter 
to the potential transformers. With the generator 
running at about synchronous speed, close the dis- 
connects with the oil circuit breaker open. Note 
direction the motor or meter turns. Then open the 


disconnects and close the circuit breaker and again 


note direction of rotation of the motor or meter. 

If rotation is the same both times, generator phase 
rotation is the same as the system. If rotation is 
opposite, connections from two phases of the gen- 


erator or system must be interchanged, and the above 
check must be repeated. 

Though less desirable, in some cases you can iso- 
late an auxiliary bus and feed it first from the system 
and then from the new generator. Check rotation of 
some motor on this bus when it is connected to each 
source. But make sure that no equipment would be 
damaged if phase rotation were reversed and motors 
ran backward during the test. 

Also check auxiliary power phasing and phase 
rotation. This must be done before the unit auxiliary 
power transformer, which is usually connected di- 
rectly to the generator leads, can be cut into service 
safely. If it is mot done, all auxiliaries may be re- 
versed, or you may get the effect of an out-of-phase 
connection when this transformer is paralleled with 
a transformer that is already on the line. 


Checking synchroscope. Potential transformers 
temporarily installed for checking phase rotation may 
also be used to check the synchroscope and other 
devices that indicate when system and generator are 
running in synchronism. 

Connect the three potential transformers across the 
oil circuit breaker terminals of each phase. Then, 
with the unit at or near synchronous speed, oil circuit 
breaker open and outside disconnects closed, you get 
an indication of voltage across the generator breaker. 
All lights should fade on and off together, and you 
can check synchroscope rotation by varying generator 
speed above and below system speed. 

Work carefully, with due regard to the voltages 
being handled. A mistake here may result in personal 
injury or damage to the generator. 

Operation on the line. The new unit may be 
brought up to speed, synchronized and put on the 
line when (1) all reasonable steps have been taken 
to assure that it may be safely connected to the system 
and (2) the steam end of the station is ready to carry 
load. Load is usually limited to 5 or 10% of rating 
for a time to see how the equipment behaves. You 
may need to refine the turbine-generator balance. 

Ordinarily, use air in the generator system during 
initial operation. This avoids wasting gas and time 
if balance weights have to be added. At 3600 rpm, 
3-mils vibration on generator shaft is passable and 
1 mil or less is good. Lower speeds permit operation 
at considerably higher vibration amplitude. 


Loading the generator. A hydrogen-cooled gen- 
erator running in air can carry about half-rated capac- 
ity without overheating. Gradually increase load to 
that level to check the balance under load with a hot 
rotor. You may need several days to get all elements 
of the new plant working properly up to this level. 

Complete any balancing before filling cooling sys- 
tem with hydrogen. Inspect generator and turbine 
bearings at this time to be sure they are clean and 


in good condition 


g (Continued on page 159) 
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BY S B PALMETER, and E J BACHMAN 


Burns and Roe, Inc 


Trend toward in-plant distribution favors 


ac. 


during construction is proving out at 


Jersey Central’s Sayreville job to the 


tune of $87,500 savings 


Now, 80-v de for welding supply 


Ny 
’ | 


*~ 





WELDOR TAGS UNIT as he plugs in lead, showing it’s in use. To 


shift location, he simply unplugs, untags and moves to new area 


Dc distribution cuts welding costs 


A single de power source for 104 
welding operators is saving Jersey 
Central Power and Light Co more 
than $5000 per month during con- 
struction of their Sayreville Station 
extension. 

Three phase, 4160-v power steps 
down to 460-v, then feeds three sili- 
con rectifiers. Single-pole disconnect 
switches connect the rectifier output 
to main welding bus. Two 1500-mcm 
risers at either side of the boiler are 
Cables 
lead off from these tap points to 6- 
bank welding stations. Here, the 
operator adjusts amperage from 10 


tapped at four elevations. 


to 295 in 5-amp steps. 

Rectifiers were chosen for their 
Placing rectifiers outside 
the plant eliminated costly 460-v con- 
duit distribution. 
circuit voltage indoors is 80-v de. 
Small rheostats replaced individual 
power packs for each arc, lowering 
initial equipment cost. 

Big savings, though, come in reduc- 
tion of man-hours needed to do job. 
Operators save an estimated thirty 
minutes a day since they can adjust 
welding heats near their work. Place- 


economy. 


Maximum open- 
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ment of resistor banks in the building 
puts almost every point within one 
cable length (75 ft) of any one bank. 
Labor saving is estimated at 
36,000 man-hours during first fifteen 
months of construction. Cost com- 
parison of individual units versus 
central system goes as follows: (A) 
Individual system — 104 machines, 
cable installation to and from weld- 
ers—$74,000. (B) Central system— 
Three silicon rectifiers, 104 resistors, 
primary de installation and welding 
cable—$49,000. Difference: $25,000. 
Add operational savings of $62,500, 
and the total becomes $87,500. 
Jersey Central has decided to keep 
the installation (at the moment on a 
temporary construction basis) as a 
permanent maintenance tool. They 
will place two of the rectifiers at other 
stations for a similar setup there, 
and leave one rectifier at Sayreville. 
System accommodates 104 weldors, 
with a diversity factor of 30%. Rec- 
tifier capacity is handled by three 
units for highest reliability and best 
economics. Above 2000-amp capac- 
ity, cost per ampere output rises rap- 
idly, so 1500-amp continuous rating 


rectifiers were chosen for 80-v de 
service. To date, 100 weldors working 
at once draw 4500 amps, maximum. 

Overload margin is 50% for 
two minutes without overheating. 
Each rectifying unit operates in par- 
allel with the others with a maximum 
load unbalance of 10%. Voltage 
regulation is within 4% from 14 to 
34 load, and maximum of 7.5% 
overall. Result: faster, more uniform 
welds and elimination of are blow as 
a problem. No defective welds were 
found during the process of testing 
and radiographic work. 

Maintenance is simple. During 
the first 1800 hours of operation, re- 
pairs were nil. Until reliability was 
proven, a stock of spare parts was 
kept on hand for servicing units in 
case of failure. These were returned 
after six months as not needed. 

We keep units in good condition 
by (a) blowing dust off silicon cells 
with low-pressure air (b) checking 
cleanliness and tightness of electrical 
connections (c) examining insulation 
(d) checking operation of safety de- 
vices and (e) stopping any structural 
corrosion by cleaning and repainting. 
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Pressure, P, 


How change in gas pressure affects gas flow 


If the feed pressure on your gas burners change, how pressure of 7 02 pet sq in. How much gas will flow 
will it affect the flow? This chart gives you an answer when feed pressure at burner rises to 14 oz per sq in.? 


quickly if you know your original pressure and the Enter the chart at P, 14 and trace vertically to 
corresponding flow. It is based on the formula: P 7. Move horizontally to intersect curve, then ver- 
Oy= Oy Poll, tically to intersect Q; L and read Qs 5.6. Since we 
U- <2 ~ . + . 
where the Q’s are initial and changed flow rates, and used a factor of 10 on Q;, the new flow will be 5.6 
the P’s initial and changed feed pressure at burner, 10 = 56 cfh. 
Here’s how to use the chart: P’s must be in same units as well as the two Q's. 
Your burner now passes 40 cfh of gas with a feed By P Haun, Norristown, Pa 
POWER 
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pecially Designed RILEY 
iciently Fire Multiple Fuels 


i he Ey AGP 35° ; 
“hie YB ribse! 


Inside the Turbo Resece at Sestlinaton Steam Electric Station 
of Louisiana Power and Light Co. Overall width 54’—7%”", 
depth 24’—0-¥,”. No. 1 firebrick rubble covers the furnace 


The Riley TURBO FURNACE unit is one of 
the major furnace de sign advances in recent years 
for the more efficient utilization of fuels. It is 
known as a multifuel unit primarily because of 
its ability to produce similar furnace exit gas 
temperatures with gas, oil, coal or other solid 
fuels. This phenomenum is due to the fact that 
natural gas, which ordinarily burns with a non- 
luminous flame, burns in a TURBO FURNACE 
with a luminous flame similar to oil and coal. In 
a TURBO FURNACE, fuels are burned with ex- 
tremely high turbulence at the furnace bottom; 
in the case of pulverized coal, over a slag pool. 
Much of the unusual combustion efficiency is 
due to opposed firing with Riley Directional 
Flame Burners specially designed for firing mul- 
tiple fuels singly or in combination. These fuels 
may be pulv erized coal, oil, gas, or other special 
solid fuels such as fluid coke or lignite. 


A RILEY TURBO FURNACE 
GIVES YOU THESE 
MONEY-SAVING 
ADVANTAGES 


structure 


The ability to fire multiple fuels: gas, 
oil and a wide range of solid fuels 


A low cost and quick conversion to 
solid fuels with initial gas/oil firing 


Higher heat release with lower overall 


floor. Twenty Riley teevsinsial Home Burners are arranged for 
opposed firing on front and rear walls. Burners are shop fabri- 
cated assemblies. Burner close-up shows directional vanes, two 


Water Cooled Burner 


The Riley Directional Flame Burner is designed for opposed 
firing on one level. Each Riley Directional Flame Burner is in- 
stalled as a unit complete with water cooling tubes which are 
welded to the waterwall circulation system. The waterwall tube 
arrangement provides maximum cooling of directional vanes, 
nozzles and other burner parts and reduces to a minimum the 
possibility of slag adhesion when coal is being burned. No 
burner refractories are required. 


Coal Burning 


Two or three burner nozzles per burner are provided when 
coal or other solid fuels are to be burned. In this way the coal 
streams are more evenly distributed across the furnace to assure 
good mixing of fuel and air in the furnace. 


Oil Firing 


A retractable type oil gun is inserted thru the center slot so 
as to provide complete mixing of the spray with the air stream. 
Oil can be burned with either steam or mechanical atomizing 
equipment. 


Gas Firing 


Gas is fired thru guns of high alloy stainless steel. High 
capacity burners have a gun in each side slot. Gas guns can be 
installed for mechanical retraction. 


When firing coal 
low carbon loss 
clean furnace, no slagging 
elimination of flyash removal 
with reinjection 


One level burner operation 


TWENTY THREE RILEY TURBO FURNACE UNITS HAVE BEEN SOLD SINCE ITS INTRODUCTION IN LATE 1954! 


100 
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Directional Flame Burners 
ina RILEY 
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gas guns, gas electric ignitor, observation port. Burner can easily 
be converted to oil and coal firing. 





Directional Vanes 


Each slot is provided with directional vanes to project 
secondary air into the furnace so as to secure the desired place- 
ment of flame for most effective combustion. The vanes above 
the burner centerline and those below each have separate con- 
trols. Vanes are made of high heat resisting alloy. 


Burner Shut-Off 


Each burner has a separate secondary air shut-off damper 
which can be locally or remotely controlled. 


Riley Gas-Electric Ignitors é 
Riley Gas-Electric Ignitors are available with Riley Direc- 
tional Flame Burners. 
Pressurized and Non-Pressurized Operation 
Riley Directional Flame Burners are designed so that they can 
be used either with pressurized or non-pressurized furnaces. 
The complete story about the unusual operating characteristics 
of the Riley TURBO FURNACE and DIRECTIONAL FLAME 
BURNERS can be obtained by writing RILEY STOKER 
CORPORATION, WORCESTER, MASSACHUSETTS or con- 
tacting a Riley representative in any one of these cities: 


Chicago, Cincinnati, Cleveland, Detroit, Houston, Jacksonville, Kansas City, 
Los Angeles, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Salt 
Lake City, San Francisco, Seattle, St. Louis, St. Paul, Syracuse, Worcester. Q 
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No. 2800 GATE 
Non-Rising Stem 
125 ibs. WSP 
200 Ibs. WOG 


No. 1606 SWING CHECK 
125 Ibs. WSP 
200 Ibs. WOG 
Brass, Composition or 
Leather Discs 


0-B VALVES 
with braze ends 


No. 6606 SWING CHECK 
125 Ibs. WSP 
200 Ibs. WOG 
Brass, Composition or 
Leather Discs 


No. 2900 GATE 
Rising Stem 
125 Ibs. WSP 
200 Ibs. WOG 


No. 601-X GLOBE 
100 Ibs. WSP 
50 Ibs. WOG 
Soft Disc. Also available 
in Angle or with Drain 


No. 6500 GATE 
Non-Rising Stem 
125 Ibs. WSP 
200 Ibs. WOG 


No. 2400 GATE 
Non-Rising Stem 


100 Ibs. WSP 
150 Ibs. WOG 


Also available with Drain 


No. 


1601 GLOBE 


125 Ibs. WSP 
200 Ibs. WOG 
Composition Disc. Also 
available in Angle 


No. 6700 GATE 
Rising Stem 
125 Ibs. WSP 
200 Ibs. WOG 


it takes only minimum torch 
time to bring valve ends to 
proper soldering temperature 
... even heat distribution re- 
sults in better solder flow for 
a leaktight joint. 


Ask your Ohio Brass Distributor 
about the complete line of O-B 
bronze valves. Or write to: 


OHIO BRASS COMPANY 
380 North Main Street 
MANSFIELD, OHIO 


4844-V 
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WATER pours out of untreated can, but sealant, right, has plugged some hol 
I é I 


_ 


les already 


Knowing your sealants 


can Save you money 


By W M LANGTON, Chemist, Permatex:Co, Inc 


Orne drop of water ieaking from a 
pipeline every two seconds wastes 54 
If the 
leak is more severe, such as from a 
hole 
60-psi pressure, the loss is more than 
Aside from re: 


gallons of water per month! 


1 /32-in. diameter in a line at 
20 gallons per day. 


pairing a messy condition in yout 
plant, fixing the leak means money 
in your pocket and a neater plant. 

You can do two things about leaks: 
prevent them or fix them. To prevent 
them, use 


propet pipe-joining com- 


pounds to make your system water- 
tight. But if leaks do develop later. 
These 


will plug smaller leaks so you won't 


try aqueous-system sealers. 


have to dismantle all your piping 
when tackling the problem. 

\ laboratory demonstration, photo 
above, shows what happens when you 
add aqueous-system sealer to a leaky 
Both cans were drilled full 
32-in, holes. Water pours freely 
the left. But, 


poured into the can at the right has 


pipeline, 
of | 


out of can on sealer 
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SEALANTS continued 


GREASE GUN type can for sealant comes 


in handy, 
toothed spreader, helps get uniform coating of right thickness 


faces. 


Tip has a FLANGED JOINTS are leakproofed. 


Use hard-setting compound if joints are to be permanent 


sealer to flange 


Apply 


Here are things you can expect sealants to do and some tips on 


already plugged some holes. All holes 
will sealed—government 
specifications demand that a hole stop 
leaking within 10 seconds after in- 
troduction of the sealant. 

A cooling system, circulating 
some 4000 gallons of water, devel- 
oped leaks last summer during its 
trial run. Rather than tear out and 
reassemble all piping in the 10-story 


soon be 


building, engineers stopped the leaks 
by adding 55 gallons of water-system 
sealer. Same results were achieved 
in a heating system, where lengths 
of pipe had already been embedded 
in concrete. 

There are several things to remem- 
ber about the aqueous-system sealer. 
As the name implies it works only in 
closed liquid systems, not in gas 
But the fluid doesn’t have to 
be water. Brine is all right; so are 
other fluids that won’t attack the 
resin sealer and are not hampered 
by introduction of asbestos fiber into 
the sealer. 

System temperatures from be- 
low freezing to more than 500 F are 
OK. So are pressures up to 50 or 60 
psi, as witnessed by the 10-story 
building. Vibration has no effect, and 
the inert materials used in the sealer 
will not react with any piping mate- 
rials or solders, Another important 


lines. 


feature: sealer won’t harm centrifu- 
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gal or positive-displacement pumps. 

One caution—take out all strainers 
before introducing the sealer. Other- 
wise, you remove the asbestos fiber, 
defeating your purpose. You 
put a strain on your pumps by in- 
creasing After 
leaving the sealer in the system for at 
least a few hours (preferably over- 
night), flush it, then reinstall filters. 
If system has no filters,, sealer can be 
left in to take care of any leaks that 
might develop. Usual ratio of one 
part sealer to 80 parts water will han- 
dle your primary sealing job, and still 
leave you with enough of a reserve 
to handle future needs. 

Two common methods are used 
to get sealant into the system: (1) 
Drain system, open up suction leg of 
pump, then let pump draw in sealant 
and refill with water. (2) Open sys- 
tem near its highest point and let 
sealant flow in by gravity. A _per- 
manent connection — with bypass— 
can be made, if desirable, for periodic 
reintroduction of sealant. But this is 
It’s best to 
treat every six months for preventive 
maintenance. 

Liquid and paste sealants fall 
into three classes: hard-setting, flex- 
ible and soft-setting. Use hard-setting 
when a 
flexible where occasional dismantling 


also 


system pressures, 


usually not necessary. 


permanent seal is desired, 


is necessary or where vibration is a 
factor. Soft-setting compounds gen- 
erally have low viscosity, and are 
used primarily as pipe dopes. 

Most sealants have some or all of 
these constitutents: oils, resins, fillers 
and solvents. Oils and resins usually 
harden upon exposure to air to do 
the actual sealing. Solvents allow 
viscosity to be lowered for easy ap- 
plication. Fillers not only reduce final 
cost, but also add strength and hard- 
ness, heat resistance, insulation and 
a certain useful working consistency. 

To select a sealant, consider the 
following: 

(1) Product to be sealed. Seal- 
ant, after application and assembly, 
should not be affected by the fluids 
in the system. Obviously, don’t use 
a water-soluble sealant for an aque- 
system. But we do make 
sealant which is completely unaffected 


ous one 
by any solvent except water! 

(2) Pressure. Hard-setting com- 
pounds are usually able to contain 
higher pressures, the exact pressure 
dependjng on pipe size, type of joint, 
workmanship, etc. If a flexible or 
soft-setting compound must be used, 
special joints, such as flared unions, 
are best. 

(3) Temperature. 
ants made with organic compounds 
will start to decompose at 400 F. 


Many seal- 
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THREADS can be coated with stick, spat- 


ula or a stiff brush for field applications 


how to select them 


Also, hard-setting compounds tend to 
crumble as joint expands and con- 
tracts with repeated changes in tem- 
perature. If a standard sealant does 
not meet your requirements, consult 
manufacturers who offer the technical 
assistance of their labs. Generally, 
sealants for service above 400 F will 
be more expensive, because they are 
made to special order and contain 
more expensive ingredients. 

(4) External environment. On 
piping that runs outdoors, be sure 
sealant is waterproof. Or, if water- 
soluble material is best for the type 
of seal needed, you can paint over 
the sealant or otherwise protect it 
against the weather. 

Remember, best procedure is to 
prevent leaks in the first place. Good 
workmanship is insurance for a leak- 
proof system. Fittings won't leak if 
properly drawn up, and if the right 
pipe dope is used. Flanged joints 
should gaskets, with 
sealing compound on both sides. 

Sealing compound is simple to 
apply. A stiff brush, spatula or clean 
stick will do the job. In some cases, 
sealant even comes prepackaged in 


have proper 


its own “grease gun,” has a spreader 
attached to give an even coating of 
the right thickness. 
thread or flange is clean before put- 


Don't 


B i 
Je sure pipe 


ting on compound. use too 
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Chemicals 


Materials 
to be sealed 


Acids Chemically 


Alcohols 


Alkalis Chemically 


Aviation fuels 
Diester lubricants 
Esters 

Glycols (100% ) 


Hydrocarbons, 
aliphatic 


Aromatic fluids 
Chlorinated fluids 


Hydraulic fluids, 
petroleum based 


Water glycol 


Phosphate esters 


Ketones Insoluble 





contained by proper sealant 


inert, 
onifiable type of resins—mineral rubber 


Alcohol-insoluble 
natural gums 


inert, 
onifiable type of resins—mineral rubber and pitches 


Insoluble natural gums and synthetic resins 
Same as aviation fuels 

Insoluble natural gums 

Insoluble natural gums and synethetic resins 


Insoluble synthetic resins, rubbers and polymerized 
heavy-bodied vegetable oils 


Insoluble synthetic resins and insoluble natural gums 
Insoluble natural gums 


Polymerized, heavy-bodied vegetable oils, insoluble 
synthetic resins and insoluble rubbers 


Polymerized, heavy-bodied vegetable oils and in- 
soluble synthetic resins 


Insoluble natural gums 


natural 
resins for higher molecular-weight ketones 


Base of sealant 


low acid number and unsap- 


synthetic resins and_ insoluble 


low acid number and _ unsap- 


gums, and insoluble synthetic 








much, and always apply to external 
thread. will be 
forced into the system. 

Table, above, shows the range of 
chemicals which can be contained by 
the proper sealant. In this list of 
materials to be sealed, sealants are 
Ac- 
tually, extenders and modifiers such 
as inert fillers play a great part in 
the formulation of Their 
use is largely determined by job the 


Otherwise excess 


characterized by their bases. 


sealants. 


sealant must do. 


Extenders and modifiers 


sometimes used to save money, but 


are 
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proper use of these materials can also 
improve the sealant. They give de- 
sired body, added heat resistance and 
improved cohesion. The list above 
should be examined while keeping 
this thought in mind. 

Litharge and glycerin in cor- 
rect mixture are often used for almost 
every application in the table. But the 
ingredients must be kept separated 


until the moment of application. 


Then, you must take great care in 
determining the degree of plasticiza- 
tion by varying the proportions of 
the materials or you'll have trouble. 
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Gi am tamtece 


Valve arrangements like 


these can give trouble Sede vale 


é \ 





| Branch line 


Superheoter 
Steam main 


ae a 
Shutott valves 





Condensate 
storage —— 














These hookups help assure 
tight-closing valves 








uperheater 














] Slight change in slope of branch-line 
piping drains condensate into steam 


main, stopping 


recurrent 


Piping loop seal between stop valve and 
condensate storage stops corrosion by 


valve leakage keeping air away from the closing parts 





Valve and piping hookups: key to tight 


Fuel and maintenance charges zoom when 
steam valves continue to leak despite con- 


stant repairs. That’s why it pays to study 


effect of system hookup on valve corrosion 


Some plant engineers are pessimistic about ever keeping 
all their steam valves tight seating. Valve seats and 
disks can be cleaned and polished to restore tightness. 
But it usually isn’t long before they start leaking again. 
This might even be the psychological reason behind 
neglected valve maintenance in many plants. 

It’s almost impossible to list all the drawbacks of steam 
valves that don’t close tightly. From an economic stand- 
point, the resulting increase in steam consumption ups 
plant operating cost. And continued valve repairs are 
expensive since they're made during shutdown and paid 
for at overtime rates. 

Plant heating systems warm up through valves that 
are supposed to be closed. Room temperature increases 
enough to decrease worker ambition and ability to pro- 


duce. In textile mills and tobacco factories, higher tem- 
peratures with resulting lower air humidity affect product 
quality as well as workers’ productivity. 

Tight-closing valves are needed for any process where 
steam pressure or temperature must be controlled. But 
often these drawbacks are ignored until repairs must be 
made to keep the plant operating. 

Why does leakage continue despite regular steam- 
valve repairs? There are many opinions about this. 
Some feel that poor valve seat and disk material is the 
cause. Others believe that high-velocity steam flow dam- 
ages closing surfaces of the valve. Still others believe 
solids such as rust particles or scale are at fault—as the 
valve closes these particles press into finely polished 
valve surfaces and provide a passage for escaping steam. 
But my experience points to valve corrosion as the real 
culprit in most cases. 

Drainage design measures are usually taken to pro- 
tect the system against water hammer, improve heat 
transfer, avoid danger of freezing and prevent damage 
In these areas, the effect of small 
amounts of residual condensate is negligible, which per- 
haps accounts for the incomplete drainage of most lines 
and valves in actual practice. So small amounts of con- 


to steam engines. 


densate will accumulate on closing surfaces of valves. 
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Steam inlet jalee 


Steam-using equipment 
Outlets pier 


pShutott 
valves 


ie ) 


Shutotf valve 
Drain yalve 


Raa A 
Distribution 
header 


Steam inlet 




















; ) 


Trop Distribution header 


3 Changing shutoff valves from vertical 4 


to horizontal position keeps condensate are corrosion 


away from valve internals during shutdown unless _ condensate 


>) = 


Stop valve 





Boiler 


I Inlet valve 
Top 





ee 
Condensate Steam injector 














Inlet valves on steam-using equipment 


argets at 





} , 
h, gives trouble unless 


fop shel 


A Valves, 


they operate in right sequence. 


valves, above, 


shutdown Angle 


completely drained will always drain freely 





seating steam shutoff valves 


Any air in the system brings oxygen in contact with this 
water to produce an active corrosion cell. 

Galvanic current is then produced between the areas 
of high and low oxygen concentration in the water. 
Actual corrosion, or loss of metal, happens at the place 
lying farthest away from water level. Here the oxygen 
No 
water level where oxygen concentration is highest. 

Oxidation builds up a protective film on metal sur- 
faces which resists further corrosion. 


concentration is lowest. corrosion is observed at 


When valves are 
opened and closed, protective film on the seat and disk 
is effectively destroyed by rubbing. So corrosion con- 
tinues at these critical points if they are under water level. 

Corrosion damage takes the form of pin-point holes 
that gradually increase in size under the influence of 
galvanic current. Ultimately the entire surface is per- 
forated. 
in the presence of oxygen. Not even the more corrosion- 


All that’s needed is a small amount of water 


immune. 
Let’s examine actual situations where it’s almost impos- 


resistant materials such as stainless steel are 


sible to maintain tight-seating steam valves. 
Fig. | that’s constantly 
except on Sundays and holidays. But the branch steam 


shows a steam main used 


line operates only once or twice a day for short intervals. 
And the quantity of steam flowing through the branch 
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By MARCEL STEIN 
Mechanical Engineer 


line is small. Steam escaped through the closed valve 
despite repeated repairs. The valve seat was tight afte1 
each repair, but it would soon start leaking again after 
the week-end shutdown. 

lempered stainless steel seat and disk valve was then 
tried. Even with this improved construction the leak re- 
appeared after shutdown—following repair, valve leaked 
just as much as before. 

Finally the branch steam line was altered slightly to 
make it slope upwards toward the valve. The amount 
of this ascent was small in degree, but it was enough to 
the After 


valve remained tight. 


correct valve trouble. final repair the 


one 


Fig. 2. The 


get tight shutoff of the superheater 


(nother interesting case is shown in 
operators couldn't 
valve. 


drain And valve repair wasnt possible while 


operating the 350-psi boiler. The waste of live steam 
during this period was considerable. A second valve 
installed in series with the first one gave only temporary 
relief. Substituting higher-quality didn’t 
the steam waste either. 

A simple pipe bend between the storage tank and 


Additional 


valves 


stop 


the drain valve finally solved this problem. 
valve repairs were then unnecessary. 


In both cases: (1) valves were almost continuously 
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VALVE HOOKUPS continued 





Steam distribution lines g 


Flowmeters, 


Stop valves 


Distribution manifold 


Exhaust-steam manifold 
design has good drainage 


Distribution manifold has six branches 
A installed below the ceiling. Valve spin- 
dles have lengthening rods for easy 
manipulation from above. Handwheels 











,. 
“ 
Extension stem f 
a] 
A 


























are on the operating table. Ceiling 
over valves is cut out, giving access to 
stufing box when front plate sections 
of operating table are removed. Branch 








lines pass through wall below ceiling 
and run vertically along wall of adja- 





Exhaust steam main 


“Steam traps 


cent space. Flowmeters on wall give 
steam flow in each branch line. Steam 
trap on the low point of each line keeps 
the system automatically drained. 

















closed (2) steam flow was small (3) same valves were 
used before and after the successful solution and (4) 
alterations made didn’t change the possibility of solids 
injuring the closing parts of the valves. 

So failure of these valves to obtain a tight seat cannot 
be explained by incorrect valve materials, excessive steam 
velocity or solids lodged in the closing parts of the valve. 
Otherwise the alterations wouldn’t have suddenly made 
the valves tight-seating. And there’s no reason to assume 
that any solids present just disappeared when the piping 
was changed. That leaves valve corrosion as the logical 
cause of trouble. 

Feedwater was deaerated, so the valves didn’t 
corrode during continued operation. But during a shut- 
down it’s practically impossible to keep oxygen out of 
the system. Vacuum created by condensing steam lit- 
terally sucks in air wherever there is a small leak. 

How did piping changes stop the valve corrosion 
causing the leakage? In Fig. 1, condensate accumulated 
in the branch line sloping down toward the valve. During 
shutdown this condensate came in contact with any sys- 
tem air leakage. Galvanic currents built up and attacked 
the closing surfaces of the valve farthest from water level. 
This explains why leaks always happened right after 
shutdown at deepest point of water column. Changing 
branch-line slope kept condensate away from valve by 
draining it back into the main. 

Mixture of steam and air going through the valve 
caused corrosion in Fig. 2. Some steam condensed on the 
valve case, and, in presence of air, corroded valve sur- 
faces covered by condensate. The U-shaped pipe gives a 
water pocket to keep air and vapor away from valve. 

From these two illustrations we can see that steam 
valves can be made tight-closing if condensate is drained 
completely away from their closing parts. Elimination of 
air will do the same thing, but it’s practically impossible 
to eliminate air in most systems. 

Let’s look at some typical piping and valve systems 
and see what changes will improve corrosion resistance 
and prevent recurrent trouble from steam valves that 


don’t seat tightly. The changes are often very simple. 

Steam distribution manifold in Fig. 3 has stop 
valves with horizontal spindles on the joining branches. 
During a shutdown condensate will accumulate above 
these valves. Practical experience with this type of hook- 
up proves that valve leakage is a problem. It only takes 
a drop of water to start corrosion. If any part of clos- 
ing valve surfaces is covered by condensate, corrosion 
damage is inevitable. Lower half of this sketch shows 
arrangement that avoids this trouble. 

Corrosion damage is probable when valves are mounted 
ahead of any steam-consuming device hooked up like 
Fig. 4. Companion sketch, bottom diagram, Fig. 4, 
shows a much better arrangement for this service. 

Steam injector valve in Fig. 5 started to leak only 
a few days after initial installation. Repeated valve 
repairs failed to stop the escape of steam. Standard 
procedure for shutdown was to close both injector valve 
and stop valve at the same time. This prevented any 
steam waste in the connecting pipe. But valve troubles 
stopped when this procedure was changed. Operator now 
opens the injector valve whenever the stop valve is 
closed, so it’s almost impossible for any condensate to 
accumulate in the line between valves. 

Recommended hookups for angle valves are also 
shown in Fig. 5. Design aim is to eliminate any conden- 
sate buildup during shutdown. This layout, and those 
recommended in Fig. 1 through 4, may seem unusual 
at first glance. But they are practical solutions to the 
problem of maintaining tight-seating steam valves. Ex- 
haust-steam manifold, above, is an example of this kind 
of piping and valve arrangement. 

Manually operated drain valves will do the job too. 
Valves installed with the spindle horizontal will accu- 
mulate condensate on the closing surfaces. Unless a 
drain valve is built into the installation, and correctly 
operated, valve corrosion results. But how can you be 
sure that operators will regularly use drain valves? 
It’s safer and more economical in the long run to improve 
your piping design and use automatic steam traps. 
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CLOSEUP of a controlled rectifier unit 


CONTROLLED RECTIFIERS are new 


industrial controls 


New semiconductor device enters 


industrial control picture 


A new semiconductor control de- 
vice, which promises to be useful in 
future industrial applications, has 
stepped out of the laboratory. De- 
veloped by the General Electric Com- 
panys Semiconductor Products De- 
partment, Syracuse, N. Y., it’s called 
a controlled rectifier. Made from sil- 
icon, it resembles a transistor, but 
performs similar to a thyratron tube. 
Silicon controlled rectifiers are made 
up of three rectifying junctions in a 
PNPN arrangement. (For some back- 
ground on semiconductor terminology 
refer to Power, Dec 1956, pp 134- 
135, and March 1958, pp 106-109). 

Conducting breakdown of the cen- 
ter junction can be achieved by ap- 
plying an appropriate signal to a 
third lead, called the gate. The gate 
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consists of an ohmic contact to the 
center P region of the semiconductor. 

In the photo, above left, the stud is 
the anode, the larger eye terminal 
is the cathode, and the smaller eye 


When _ break- 


down occurs, voltage drop across the 


terminal is the gate. 


device is very low. It’s negligible 
compared with the impedance of the 


The 


therefore, a 


load. controlled rectifier is, 
switch in which 
started by the 


low-powered signals applied to the 


static 
switching action is 
gate. It’s a very fast switch; break- 
down occurs at speeds approaching a 
microsecond. Very small signals can 
be used to control relatively large 
anode-to-cathode currents. 
Industrial 


ioned for controlled rectifiers include 


applications envis- 
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replacement of relays, thyratrons, 
magnetic amplifiers, power transistors 


They 


hold promise for ce motor speed con- 


and control-circuit rectifiers. 
trol, dynamic braking and regulated 
de power supplies. Maximum anode- 
to-cathode current at present is 16 
amperes. Ratings can be expected to 
go up as the device is developed. 
Controlled rectifiers have been 
available to makers of control equip- 
ment on an experimental basis for 
months. Recent 


several improve- 


ments in their manufacture have 
made it possible to cut their cost in 


half. If 


the mechanical ruggedness and 


these newcomers prove to 
have 
life typical of semiconductor 
they Il 


nance problems of many 


long 


equipment, reduce mainte- 


( ontrols. 
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OPERATORS 
NOTEBOOK 122) Today, you must 


Here's how steam humidifies your plant 





There are several ways to control the relative humidity 
(rh) in your plant. Steam humidifiers can be connected 
to existing steam supply lines and electrical circuits to 
maintain any desired humidity. They provide large 
humidifying capacity at low cost by discharging clean, 
dry steam directly into the room air. 

Installation of steam humidifiers follows that of unit 
heaters. They can be located at one or more points in 
the area, or installed to discharge into ducts or plenum 
chambers supplying heated air to the room. 


‘4 On an average, steam for humidification costs about 


1 cent per 1000 cu ft of space for a 24-hr day. Cost 
of electricity for operating a humidifier fan is about 14 

mm cent per hr if you pay as high as 3 cents per kwhr. 
— a raat With outside temperature at zero degrees, inside tem- 
eee. = perature at 70 F, and two air changes per hour, steam 
needed to bring relative humidity up to 50% would add 
‘ enough heat to raise room temperature only 2.2 F. 


STEAM DISPERSED in the tanner the electrostatic stress 

















When operated electrically, a drop in rh to slightly 
below the desired level causes a solenoid valve, actuated 
by the humidistat, to admit steam to the separating- 
silencing chamber. Steam passes from this chamber 
directly to the atmosphere. The fan helps disperse the 
steam. When rh reaches the desired level, the humidi- 
stat closes the solenoid and stops the fan. 

\s sketch shows, the steam trap drains any conden- 
sate that forms in the humidifier’s body. Hot steam, 
surrounding the separating-silencing chamber, evapor- 
ates any condensate that might enter it. Thus, you're 
assured that only dry steam enters the room atmosphere. 

Some units use fans to disperse steam; others rely on 
a steam jet to mix steam with the surrounding air. 

ELECTRIC FAN lielps disperse | im 0 a wider space area 





Avoid use of electric humidistats where flammable gases 

Air-operated or dust create a fire or explosion hazard. Under these 

volve open !' conditions, compressed-air-operated humidifiers are your 

Steom, 30psi best het because they eliminate electrical circuits entirely. 
or less { Air at 15 psi, or above, does the job. 

matt emma r | Humidistot In operation, lowered rh closes bleed in the pneumatic 

NS teed humidistat. This builds up air pressure on the air- 

Seporoting- silencing operated valve diaphragm, opening the reverse-acting 

Steam trap chamber steam valve against spring tension. When rh reaches 

_. D correct level, the hygrostat bleed opens, relieving pres- 

pein, ci p = sure on the diaphragm. Spring action closes steam valve. 


Strainer 


~~ 


j Evaporative unit, also common, picks up moisture 
AIR disperses the steam if flammable gases or dust are a hazard from surface of heated water and blows into the spaces. 
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control relative 





contains about 12 pints of water 


AT 23% RH, 1 


And, here's how rh affects hygroscopic materials 


Its a fact that your company s 
profits depend a lot on the amount of 
moisture in your plant’s air. From 
Halloween to Easter, your doors and 
windows are closed, heat is turned on 
some or all of the time. This dries out 
the air, causes all kinds of operating 
difficulties and losses. 

Cost of dry air includes: (1) prod- 
uct deterioration (2) product and 
raw materials weight losses (3) fire 
hazard and other troubles from static 
electricity (4) dust, production dif- 
ficulties (5) increased absenteeism 
from illness. But dry-air losses are 
often hidden or their 
fully known. So absence of moisture 


often costs thousands of dollars dur- 


extent isn't 


ing the heating season. 

Relative humidity 
key to the problem. It 
amount of moisture present 


the 
expresses 
in the 
air as compared to maximum amount 


(rh) is 


air could hold at a given tempera- 
For example, an rh of 100% 
it cannot 
absorb more moisture at existing 
An rh of 20% 


the air is one-fifth saturated 


ture. 
means the air is saturated 


means 
it could 
hold five times more moisture. 

The the air, the more 
moisture it can hold. Thus, 1 cu ft 
of air at 70 F hold nearly 23 
times as much moisture as 1 cu ft of 
air at O F. 


is increased and no moisture is added. 


temperature. 


warmer 
can 
So, if air temperature 
rh drops. When air at 0 F and 75% 
POWER * 
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70 F 


a relative humidity of only 


rh is heated to indoors, it has 
about 
L°c. But, between 35 and 50% rh is 
needed in most plants. 

Don't forget that on cool or cold 
days. when rh outdoors is high, it’s 
a lot lower inside your heated build- 


And, 


air. 


ings. remember, dry air is 


thirsty If you increase air tem- 


perature without adding moisture, 


air will draw moisture from any 


available source. A sudden drop in 
outdoor temperature from 70 to 50 F 
may create dry-air problems indoors. 

What should rh be? Your type 
determines the 
of Heating and 


of business answer. 


(American Society 
Ventilating 
table showing rh for processing or 
of different 
ind products. But you can only main- 


Engineers publishes a 


storing a lot materials 
tain them during heating season by 
humidification. And ‘control must be 
That the 
right amount of moisture to your air 


accurate. means adding 
as it’s needed. 

\s photos above show, 1 cu ft of 
leather at 70° rh holds about 12 
pints of water. But, if rh is lowered 
to 23°, the leather 
half its moisture. 
loss will ruin the leather so it can 
never be restored even though mois- 


loses more than 


Excessive moisture 


ture is again added. Other materials 

act in much the same way. 
Comfort. Humidified air during 

comfortable and 


winter is more 
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cu ft of le 


dity 


8y STEVE ELONKA, Associate Editor 


sather contains only 5% pints of water 





healthful than unhumidified dry air. 
\ rh of 40 to 50% is usually best. 
Dry air in winter evaporates moisture 
from your skin faster than humidi- 
And, it also removes mois- 
ture from your nasal passages and 


fied air. 


throat, making them more suscep- 
tible to air-borne germs. 

Dry air keeps bacteria alive. Cer- 
pneumonia for 
months when relative hu- 
or less. At 50% 
rh, these same bacteria die quickly. 

Static electricity 
trouble in many plants. It is caused 


tain germs survive 
weeks or 
midities are 35% 
can mean 
by sudden separation of two bodies 


in contact. Examples: moving belts 


leaving the pulley; humans walking 
across the floor; dust particles blow- 
going 


ing through a pipe; paper 


through a printing press; etc. 

Sparks from static are dangerous 
in presence of gases, volatile liquids 
or explosive dusts, such as in mu- 
nitions plants, rubber-cement houses, 
paint-spray booths, flour mills and 
other places. 

But 
one good way is by humidification. 
When rh is high enough (at least 
50°¢), a thin film of 


deposited on surfaces in the room. 


static can be overcome, and 


moisture is 


Presence of normal impurities makes 
this moisture film a conductor that 
carries static electricity harmlessly 
to the ground.—Courtesy, Armstrong 


Vac hine iy orks. Three Rin ers. Vich. 
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AIR-CONDITIONING SYSTEM uses bypass type chemical feeds in both chilled-water circuit, recirculated condenser cooling-water line 


Corrosion, dirt, organic fouling raise havoc with air-conditioning 


and refrigeration systems. But, the right chemical treatment can. . . 


Stop your cooling-water troubles 


By W A MARTIN, The Permutit Company, Div of Pfaudler-Permutit Inc 


Most cooling towers operate out- 
doors, where they are exposed to rain, 
sun, wind and freezing weather as 
well as to industrial gases from any 
flues and chimneys in the vicinity. 
Corrosion, dirt and organic-matter 
fouling operating troubles. 
And, if the makeup source is a hard- 
water supply, scale is an additional 
problem, particularly in condensers. 

Water, when it first forms as rain, 
is comparatively pure. But as it falls 
to earth and percolates through the 
ground it picks up oxygen, carbon 
dioxide and mineral com- 
pounds. These impurities can dam- 
age piping, pumps, cooling towers 
and other water-handling equipment. 


create 


various 
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Carbon-steel alloys corrode or 
rust when exposed to water contain- 
ing oxygen. Galvanized steel resists 
corrosion as long as the water doesn’t 
contain enough acidity to dissolve 
the zinc coating. Even copper, im- 
pervious to attack in most waters, is 
often corroded by cooling - tower 
water. And all alloys are subject to 
scale, slime or algae formation. 

Air-conditioning equipment, where 
a cooling tower or evaporative con- 
used, has treatment prob- 
lems compounded by water evapora- 
tion. This gradually increases con- 
centration of contaminants beyond 
their concentration in the makeup. 

Cooling-tower operation tends to 


denser is 


the water. As these fine 
water drops fall through air they 
pick up air-borne dust, oxygen and 
other impurities much like an air 
washer or scrubber. Spores of organic 
life absorbed result in the formation 
of slimes and algae. 

Metal corrosion, common trouble 
in cooling systems, is caused by acid 
condition of water, oxygen content 
and absorption of corrosive gases 
such as carbon and sulfur dioxide. 

Acidity is controlled by adding 
chemicals to raise pH to an accep- 
table level. The term “pH” is simply 
a convenient way to classify solutions 
as acid or alkaline on a numerical 
scale ranging from 0 to 14. A pH 


atomize 
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~ cooling water 





These simple field tests help you keep cooling water in top condition 


Hardness test with APHA soap solution is quick and 
fairly accurate, Fill test bottle with a 20-ml sample 
and add soap solution one drop at a time. Count the 
number needed to make a lasting lather when bottle 
is shaken. Each drop after first ten equals 1-ppm 
hardness. 


The pH level of recirculating and makeup water is 
easily found with a color comparator. Add indicator 
from calibrated dropper to a measured sample of 
water. Compare resulting color with standard color 
slides of known pH. Portable pH meters are also 
useful (Power, May 1958, p 136). Put electrode 
directly into water sample and read pH from dial on 
instrument’s face. 


Chromate gives corrosion protection in the range of 
300 to 600 ppm. So extreme precision isn’t needed 
for this test. Take a sample of treated water and 
compare its color with standard color slides of known 
chromate content. This quick check shows if enough 
chromate is present in cooling water for protection. 


Chloride concentration js a direct indication of solids 
Take a 20-ml 
sample and add five drops of phenolpthalein. If water 
turns pink, add N/10 sulfuric acid a drop at a time 
until the pink color indicating alkalinity is partially 
destroyed. 


buildup in circulating cooling water. 


Next, add five drops of potassium-chro- 
Finally, add N/7 silver-nitrate solu- 
tion a drop at a time until a faint brick-red color 
Each drop needed equals 12-ppm chlorides 
in the water sample. 


mate indicator. 


develops. 


Polyphosphate treatment is often used to prevent scale, 
particularly where cooling-tower makeup water is hard. 
{mount of polyphosphate in cooling water can be 
found in about 20 to 30 minutes with a color com- 
parator. Take two samples of cooling water and boil 
one for 15 minutes. Add two standard reagents to 
hot sample and visually compare resulting blue color 
with standards to get total phosphate content. Repeat 
for cold sample to obtain amount of orthophosphate 
difference between 


present. Polyphosphate is the 


these two values. 





of 7 indicates neutral water. Values 
below this show the degree of acidity 
and those above, alkalinity. 

Excessive carbonate alkalinity (high 
pH) fosters delignification of cooling- 
Lignin, the substance 
binding wood fibers together, is grad- 
ually dissolved and the cooling-tower 
fill eventually destroyed. 

Painting or protect 
the water-handling system from oxy- 
gen corrosion. Passivating, a process 


tower wood. 


passivating 


of adding a chemical inhibitor to 
water, results in formation of a film 
on the metal that’s resistant to cor- 
rosion. Chromates are one group of 
chemicals that effectively passivate 
metal surfaces. But their 
color may cause undesirable staining 
of adjacent areas from wind-blown 
spray. Adequate protection calls for 
chromate residuals in the range of 
300 to 600 ppm. 

Seale formation on 
tubes and other parts of the system 


yellow 


condenser 


is an even more frequent trouble 
source. It increases resistance to flow 
in the condenser and seriously re- 
Scale 
is simply a deposit of inorganic salts 
or mineral matter in the cooling sys- 
tem. Evaporation of recirculated 
water in cooling towers and evapor- 
ative condensers gradually increases 


duces heat-transfer efficiency. 


dissolved solids to the point where 
scaling can take place. 

Bleedoff is the deliberate and sys- 
tematic wasting of a small percentage 
of tower water to limit the concen- 
tration of scale-forming solids. Some 
form of chemical treatment 
needed to give complete protection. 

Water-softening equipment is used 
to control scale formation in 


is also 


many 
cooling systems. All or part of the 
makeup is treated, depending upon 
the water analysis and cooling-sys- 
Both cold-process pre- 
cipitation and ion-exchange softening 
are employed. 

Soluble phosphates and polyphos- 


tem design. 


phates as well as sulfuric acid are 
chemical agents used for scale con- 
trol. 
a sequesterant to prevent precipita- 
tion of insoluble mineral salts. 
Polyphosphate threshold treatment 
generally calls for a residual of 2 to 
| ppm. Sulfuric acid is used to adjust 


The phosphate group acts as 


pH. It converts mineral carbonates 
and bicarbonates to the more soluble 
Handle and feed carefully 


since too much acid makes the water 


sulfates. 


corrosive. 

Organic growths such as slime 
and algae are highly undesirable in 
cooling-tower systems. They reduce 
flow through the system, act as a 
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binder to plaster suspended dirt par- 
ticles to tubing walls, and often cre- 
ate objectionable odors. 
Chlorination is widely used to con- 
But, 
liquid chlorine is hard to handle in 


trol organic buildup. since 
smaller systems, other organicides 
such as the chlorophenates and qua- 
ternary ammonium compounds are 
finding increased use. 

Maintenance is the key to long 
life and top efficiency of any cooling 
system. Wash mud, algae, slime and 
any other dirt out of the tower at 
least once a year. Often a simple hos- 
ing down will do the job. Also clean 
the pan or basin, sumps, spray noz- 
zles, etc. Remove condenser heads, 
inspect tubes and clean if needed. 
Check pumps and refrigeration sys- 
leaks. 


equipment subject to vibration. Thor- 


tem for Carefully examine 
oughly clean and paint the pan and 
all exposed surfaces. 

During the operating season, treat 
circulating water so it’s neither cor- 
rosive nor scale forming and is free 
of algae and slime. Check the effec- 
tiveness of treatment by making the 
periodic tests outlined in box, above. 
Adjust bleedoff rate to maintain the 
level 
the recirculated 
chloride test for 


solids in 


Use 


desired of dissolved 


tower water. 


this ( ontrol. 





By NORMAN PEACH. Assistant Editor 


Electric-motor windings take a beating 


under the best of conditions. 


Some of 


them are bound to need rewinding from 


time to time. Power made a spot check 


of industrial plants to find out... 


WINDING STATOR for 2-pole turbine-generator requires work- 


ing with heavy coils in limited space of long, 


narrow stator core 


What is the best way to take care 


The most efficient and economical 
way to get electric-motor rewinding 
done today was the object of our 
spot check of industrial plants known 
to be We 


were also interested in learning what 


maintenance conscious. 
smallest horsepower motor is that it 
pays to rewind rather than replace 
under today’s price setup. Inquiries 
indicate these trends: 

It still pays to rewind 3-phase in- 
duction motors down to one horse- 
power, provided mechanical repairs 
aren't required. Some companies that 
were queried found they could get 
14-hp standard 3-phase stators re- 
for than 
replacing them with new motors. One 


wound less overall cost 
factor here is the change in frame 
sizes. If a new motor requires mount- 
ing changes, or else using a larger 
horsepower than otherwise necessary, 
cost margin generaliy favors the re- 
wind. With fractionals, unless they 
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have special features which can’t be 
readily duplicated by motors on the 
suppliers’ shelves, it’s usually more 
economical to junk the burned-out 
motor and put a brand new one in 
its place. 


Some manufacturers of 


single- 


phase repulsion- induction motors 


supply motor-repair shops with new 
rotors. In this case, a rotor rewind 
means slipping in a rotor wound in 
the factory under the same mass pro- 
duction conditions as motors. 
manufacturers of fractionals 
offer an exchange of major parts or 
even complete motors. 

Rewinding shops aren't main- 
tained by most industrial plants, al- 
though quite a few larger companies 
do have them. Such “inside” shops 
take care of the bulk of motor re- 
winds up to 50 or 100 hp. Larger 
motors are generally sent to “outside” 
shops. 


new 
Some 


Local independent motor re- 
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pair shops will get the jobs up to 
500 or perhaps 1000 hp; still larger 
motors will go back to the original 
manufacturer. Where redesigning of 
motor windings is concerned (apart 
from simple 220- to 440-volt change- 
over), the engineering is done by an 
outside motor shop or the manufac- 
staff. 
abreast of latest developments in the 
field, of and often 
make specifications, such as Class H 


turer's Plant engineers keep 


motor course, 
insulation, encapsulation with epoxy 
resins, etc. 

Many industrial plants have 
found they are better off turning over 
their motor rewinding to people who 
are specialists in this business rather 
than trying to keep their own motor 
shops up to date and staffed with com- 
petent winders. Chances are the out- 
side shop is set up to do the job more 
economically, too. On the other hand, 
an inplant motor shop is more con- 
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DYNAMIC BALANCING puts finger on causes of vibration in rotating members. Rotor FRACTIONALS must be 


is for a 10,000-kw synchronous condenser; 


its exciter armature is balanced at same time 


rewound by pro 


duction methods to compete  costwise 


of your electric-motor rewinds? 


venient, especially if you are in a 
rather isolated location. And 
can give priority to your more im- 


you 


portant motors since you are the only 
customer who has to be considered 
in the shop’s schedule. 

We also looked into some motor 
repair shops to see what kind of serv- 
ice they are prepared to give. Typical 
of a modern motor-repair shop is the 
Braunlich-Roessle Co in Pittsburgh. 
Their business is devoted exclusively 
to repair, maintenance and engineer- 
ing of electrical equipment (motors, 
generators, hoists, magnets, rectifiers, 
etc) and doesn’t get involved in wir- 
ing contracting. Most repair work is 
done in the shop, but several ex- 
perienced trouble shooters are avail- 
Where desir- 


able, equipment is kept on hand for 


able for emergencies. 
rewinding in the customer’s plant by 
repair-shop personnel. 


Shop also has winding, pulling 
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and taping machines which can turn 
out coils for virtually any kind of 
motor, including the odd dec old- 
timers still in use in some industries. 
All modern are 
stocked and the shop has facilities 


motor insulations 
for encapsulating field coils and sta- 
tors in epoxy compounds. They are 
authorized for parts and services by 
representative manufacturers of mo- 
tors, controls, hoists, etc, and many 
parts are stocked. Braunlich-Roessle, 
like many modern repair shops, is a 
member of the National Industrial 
Service Association (NISA). 

NISA is 


1600 member motor shops. 


the central agency for 
some 
Member shops include all classes of 
service. While some shops handle 
motors, generators and transformers 
of all sizes, there is a tendency to 
specialize. There are shops which 
take care of 50 hp and up, others 
which set 15 hp as the upper limit. 
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{n important function of NISA 
is collecting, classifying, preserving 
and disseminating information. This 
rewind 


includes gath- 


ered by the individual members and 


information 


data on various materials used in 
motor repair, such as wire, insula- 
tion, brushholders, brushes, bearings, 
etc. Files are kept on shop tools and 
equipment, furnaces, testing equip- 
ment, and new processes. Rewinding 
data is collected from members and 
kept on file cards. This data-card li- 
brary now consists of about 110,000 
information on motors 
ranging from 1/125 hp up to 6600 


hp. In 


from 


cards, with 
obtained 
manufacturers 
have cooperated with NISA in sup- 


addition to data 


members. most 


plying items of original winding data. 
NISA distributes important items of 
rewind data to its members in book 
form and stands ready to help them 


out with their individual problems. 
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Fact File 


NO. 29: PHASE SEQUENCE 


By NORMAN PEACH, Assistant Editor 


Tips on testing phase sequence 


When making connections to 3-phase lines, it is sometimes important to know 
the phase sequence. Direction of rotation of 3-phase motors depends on the 
phase sequence. If a motor is to be installed where it is dangerous or imprac- 
tical to try out rotation after hookup, examine the phase sequence of the line 
and check which phase sequence at the motor terminals gives the desired rota- 
tion before putting the motor in place. Three common types of phase-sequence 
testers are shown here. In the 2-lamp tester, an inductor can be used instead 
of a capacitor, but lamp B will be bright for ABC sequence, lamp A dim. 





? TWO-LAMP TESTER has capacitor in third leg of 3 ONE-LAMP TESTER uses inductor for displace- 
a wye connection. Phase displacement of capacitor ment. Lamp is bright with ABC sequence, dim with 
causes lamp in leg A to be bright when sequence CBA sequence. Lamp in 1- and 2-lamp testers must 
is ABC; lamp B is bright for BAC sequence. Im- be rated for line voltage; incandescent lamps can 
pedance of capacitor equals resistance of one lamp be used. Impedance of legs must be about equal 
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0.0041 sec 
A 


0.0083 sec 0.0125sec 


Degrees mee “x 
30 60 90 120/"1 


i 
T 





5O\Y80 210 240,“270% 300 330360 
\ Ps Tt Pa 7 a Tt 
bg 
F ie 
a XN 


indicates time sequence in 


PHASE SEQUENCE 
which the three phases reach their maximum posi- 
tive value. Two sequences are possible: ABC (the 


A ie “ .o™ 
90*.420 450 
c c 


A-B-C BCA C-ABBA-C ACB CBA 


same as BCA or CAB) and BAC (the same as ACB 
or CBA). Conductors in important panels should 
be labeled. Physical layout may not be in sequence 








4 ROTATING TESTER is simply a tiny 3-phase motor 
calibrated to rotate in the indicated direction when 
phase sequence is ABC. Tester’s leads are marked 

In type shown, motor turns disk; 

lettered 


accordingly. 


black spot appears under each window 


A REVERSED-PHASE relays are used to disconnect 
power from equipment (such as elevators) if phase 
sequence is accidentally reversed. Type shown has 

that holds 


against spring tension when phase sequence is right 


small torque motor contacts closed 
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Timely practical ideas to help solve 





Sram Pep) Moar 


WHIP 


My favorite gripe 


Why don’t manufacturers stamp vi- 
bration tolerances, based on ampli- 
tude and frequency, on their ma- 
chines? Also, why not stamp the 
machine with the frequency level to 
which it has been balanced at the 
factory? These were my questions to 
the engineering department of Stew- 
art-Warner Corp during a recent visit 
to Chicago. 

My good friend, Ralph Buscarello, 
manager of their Industrial Balancer 
Dept, was pointing out the impor- 
tance of checking the balance of ro- 
tating machinery at regular intervals. 
Fans, electric rotors, in fact every- 
thing that revolves should be checked 
periodically. Ralph pointed out that, 
in many cases, even if a wide-awake 
maintenance engineer does balance 
his equipment at set periods, he still 
doesn’t know the maximum tolerances. 

So the question came up about 


who is in the best position to estab- 
lish the maximum vibration toler- 
any machines. I stated 
that the maker of the equipment cer- 
tainly should know more about tol- 
erances than anyone else. All agreed. 
“OK,” I suggested, “then why not 
start a campaign to have the makers 
stamp their equipment with this in- 
formation—just as they do the maxi- 
mum temperature rise on electric 
motors.” I know, of course, that this 
is only a first step, that vibration is 
a complex subject. But this would 
be a pass in the right direction. 
Too many machines fail because 
this information is not known. Let’s 
from PoweER both 
manufacturers and plant maintenance 
men. We'll publish your thoughts on 
the subject in a roundup article. 
STEVE ELonKA, Associate Editor 
Maintenance and Management 


ances for 


hear readers 





Wood block holds tube 


It will pay you to take the time to use 
a wood block, bored lengthwise and 
cut through the top, to hold tubing 
when cutting with a hack saw. Make 
the block of hardwood and step the 
end to allow for easy measuring. 


CH WILLEY, Penacook, N.H. 


a 


Wood block 
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Watch those air lines 


Here are a few tips on reducing air- 
line maintenance. 

Installing. (1) Install a shutoff 
valve between the main pressure line 
Use 
filters and regulators and apply cor- 
rect lubrication. (3) If you have 
a remote-control system, place a 
bleeder valve as close to the master 


and the operating circuit. (2) 


valve as possible since long bleeder 
(4) Ex- 


haust line should be as large as pos- 


lines cause erratic behavior. 


sible to eliminate any backpressure 
and prevent the exhaust port from 
plugging in the master control valve. 
(5) Clamp all high-pressure piping to 
eliminate and 
breaking should a sudden surge oc- 
cur due to a quick-closing control 
valve. (6) Install master air valves 
having solenoid-operated pilot con- 
trol. Place solenoid in a vertical posi- 
tion so plunger falls freely when de- 
energized. 


whivping possible 


Repairing. (1) Before attempt- 
ing to repair an air circuit close the 
shutoff valve between the main pres- 
sure line and the operating line. This 
done, exhaust the remaining air from 
the circuit. Operate any levers by 
hand to be sure all air is exhausted. 
(2) Never squeeze the cup packing 
on an air-cylinder system; excessive 
pressure has a tendency to curl the 
lips of the cup, thus losing the seal. 
Just snug piston screws to snug posi- 
tion and secure with locking wire. 
(3) Be careful when repairing split 
type trunions. Too much tightening 
may squeeze the tube and cause the 
piston to bind. 

Servicing. Excessive shock is 
eliminated when the piston contacts 
cover the setting needles on the cush- 
ioned cylinders. After these precau- 
tions are taken don’t neglect to serv- 
ice the installations. Drain water reg- 
ularly and be ‘sure to use a good 
lubricant. 

I’ve learned these tips the hard way, 
through experience, and know that 
they You ll life 


much easier by following them. 


are sound. make 
B A Crosson, Cranston, R. 1. 
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your tricky design 





and maintenance problems 





Save money on heat 


My vacuum pumps maintain 15 in. 
vacuum on return side of all radia- 
tors. But over a period of years, heat- 
ing coils and return lines from proc- 
ess units have been piped into the re- 
turn side of our heating system. This 
was done to save piping. 

High-pressure traps discharging to 
return line caused vacuum to drop in 
that riser. So any radiators on that 
riser became difficult to heat. 

To correct and save fuel, I made 
these changes: All returns from I-p 
and h-p coils were piped to supply 
side of our heating system. Larger 
orifices were installed in traps on 
supply risers to take care of excessive 
conditions. 

Now all my tenants are happy. But 
best of all, our fuel bill has been 
greatly slashed. This change would 
really pay off for those who sell 
metered process steam at high pres- 
sures. Reason: h-p condensate would 
then go to heat building, which is 
usually sold at flat rate. 

M E Tynan, Boston, Mass. 


\ , 
ea [ 
Serre - a“ 


Chuck makes third hand 


By fitting a 54-in. drill chuck to an 
old casting, we made a convenient 
holding device for our bench work. 
Chuck is secured to casting by an 
Allen screw, sketch. It’s very handy 
for brazing, soldering or filing. 


CH Wiuttey, Penacook, N. H. 


STEVE ELONKA, Associate Editor 


What would you have done? 


Over 50 years ago, a boiler maker named Dave Malone and I were 


sent to Seymore, Conn. 


to a horseshoe-nail manufacturing plant. 


Our job was to put a patch on their old vertical firetube boiler. 
It had overheated from low water and most of the tubes needed 


Boiler 
about 60-in. 


renewing. had 


long. 


flanged heads with 2-in. 
The shell was set on a firebrick foundation. 


diameter tubes, 


When we started removing the old tubes and putting in new ones, 


we found the lower tube sheet was soft from overheating. 


Then, 


as we expanded the new tube ends into the lower tube sheet, the 
tube expander enlarged the sheet so easily that it was almost im- 


possible to get the tubes tight. 
Being the helper, Malone 


kettle from leaking, 
So I collected the 


said to me, 
stable and get a bucket of horse droppings 
at least until the boss 
“chewed hay” 


“You go over to the boss’ 
That'll keep this old 
collects his money.” 
as we called it, and started 


dumping it into the boiler shell through the manhole. 


Just then the boss came along and said to Malone, 


“For Gosh 


sake, man, what you putting that horse manure into my boiler for?” 
Malone looked him straight in the face and answered without 


batting an eye, 
full horsepower from a boiler.” 


Well, the boiler passed inspection without leaking. 
What would you have done? 


got his money. 


“IT thought every one knew that’s the way you get 


And the boss 


E Wiiuiams, New Haven, Conn. 





What ruptured the tubes? 


As an insurance inspector I called on 
a theatre that had a large COz con- 
denser in their 
tem. When the system was shut down 
that fall, 
condenser 


The 


air-conditioning sys- 
the cooling water in the 
tubes was not blown out. 
had a slight 
sag because winter the water 
froze, Keep this in 
mind when laying up your machinery 


tubes must have 
that 


rupturing them. 


for the winter. 


J McDonnett, Marshfield, Mass. 


Work inspection mirror 


An inspection mirror comes in handy 
when doing repair or assembly work 
at home or in the shop. Next time 
you need one, try using an old vanity 
compact. They come in various sizes 
and shapes and have a mirror inside 
the cover. When closed, the compact 
offers protection to the mirror from 
breakage, scratches and smudges. 
Keep it in your tool box, ready for 
instant use. You'll find it real helpful. 
F Lettino, Long Island City, N. Y. 
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Turn page for more Practical Ideas > 
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More practical ideas 


Begins on page 118 
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Now, groove in sealing ring prevents seal distortion 


Persistent leaking of outside type 
mechanical seals on our centrifugal 
pumps forced us to give careful at- 
tention to details. These 
pump hot phenol. 

We realized that under operating- 
temperature condition, the unsym- 
metric radial of the 
metallic sealing rings caused non- 
uniform heat conduction from the 
sealing-ring face, see sketch. 

This nonuniform heat conduction. 
with the resulting unequal thermal 
expansion, distorted the sealing-ring 


machines 


cross section 


face enough for the seals to leak. To 
stop this trouble, an annular groove 
was machined in the sealing ring. 
Result: A symmetric radial cross 
section that gives uniform heat con- 
duction from the sealing-ring face 
and, thereby, prevents unequal ther- 
mal expansion with its attendant dis- 
tortion. Our seals now do the job 
they are supposed to do. 

E Witrmany, Villan, N. J. 


ATTENTION: Mechanical-seal manu- 
facturers, please take note——Editor 





To boilers 


Boiler-feed 
pumps , 


Positive - 
pressure goge 
4 


Compound 
goge-. 


From heoters 


To heaters 
Hofwel/ pump 
Hotwell 





Feed pumps need not get airbound if gaged like this 


In Power, April 1958, p 134, J 
DeHaas describes a pump problem: 
Reciprocating feedwater pumps take 
suction from a direct contact heater 
or a hotwell. The dc heater is 40 ft 
above the pumps, providing positive 
Hotwell is at 
the same level as the pumps. When 
drawing from the latter, the pump 
would not take suction. Accidentally, 
DeHaas noticed a plug in the pump 
suction cylinder had dropped out, 
allowing air to enter the suction. 
To avoid problems like this, I rec- 


suction at all times. 


120 


ommend that pressure gages be in- 
stalled in the suction and discharge 
sides of all pumps. Sketch is an ele- 
mentary diagram showing details, 
Observation of these instruments tells 
the operator if the required pressure 
exists. If gages had been installed 
during hotwell operation, DeHaas 
would have noticed the suction pres- 
sure was about atmospheric, indicat- 
ing an air leak. With an airtight sys- 
tem, a negative pressure would be 
indicated by the compound gage. 

H B Wayne, Woodhaven, N.Y. 


{ Electrode 


Broken 


here Kivet heads 
1 Ly of stort 

Ground LJ 

Riveted 
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fivet heads 
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Don't let this happen... 


Some years back, we installed the 
first electric steam generator in a 
paper mill. The unit ran so well that 
we gave her the full steam load. 
One night the operator called me, 
claiming that the rivets in the electric 
steam generator were red hot. I got 
down to the mill in a hurry. Looking 
around, I could find no red hot rivets, 
and began wondering what condition 
my operator and firemen were in. 
Just about then the fireman ran 
into the engine room, yelling that a 
rivet was red. I hurried inside. Sure 
enough, a rivet on the bottom cir- 
cumferential seam was glowing a 
bright red. Then, as we watched, it 
blackened and in a few minutes an- 
other rivet began to glow. This busi- 
ness of one rivet after another glow- 
ing kept up. So, as soon as we got a 
dozen coal burners lit off, I took the 
electric steam generator off the line. 
The trouble? We found a broken 
ground from the protecting shell, 
sketch. Current was moving to the 
ground through the rivets that were 
nearest to the protecting shell. When 
enough metal had burned off one 
rivet, the arc went to the next rivet. 
We found all rivet heads cut off flush 
with the shell, as neat as any me- 
chanic could have done with a grind- 
ing wheel. Don’t let it happen to you! 
W Geppes, Montreal, Que. 





My biggest 
boner 


Please turn to 


page 158 
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@ Economy of operation on light loads 


Closer shut-off 
Quieter operation due to lever action 


@ Economy of Maintenance 


Actual size 


aon Yereny Replaceable valve-seat assembly 


size). 


For all pressures fy i 
8 to 600 psi. One moving part 
Stainless steel construction 


Put this trap on tracer lines, steam line drips and 
other light load applications: Order from your local 
Yarway distributor 


For free bulletin, write Yarnall-Waring Company 
100 Mermaid Ave., Philadelphia 18, Pa 


*F mPutse . .. A COMPLETE LINE OF STEAM TRAPS, OPER- 
ATING ON A PROVEN THERMODYNAMIC PRINCIPLE. 


section Yarway No. 30 shows lever v 





NORMAL NEEDS Famous | EXTRA HEAVY POWER PLANT AND 
Series 60 Im- | CONDENSATE LOADS Series 40 MARINE SERVICE Yarway 
pulse traps (pres- Impulse traps Integral Strainer 
USE THESE sures to 400 psi) have extra Traps fill 


YARWAY IMPULSE TRAPS and Series 120 a large capacity the bill for 
FOR ALL OTHER STEAM TRAP NEEDS (pressures to 600 to handle large marine and 


psi) meet most volumes of ‘ high pres 
normal needs condensate sure power 


plant jobs 
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These plant problems could well be yours... 


The problem 


What's the best way to 
install globe valves? 


As plant engineer it’s always been my practice to 
install globe valves with incoming flow putting pres- 
sure on bottom of the valve seat. But in our recent 
plant expansion all globe valves were arranged so 
that incoming flow is on top of the seat. At this point 
I’m a little confused. Did our contractor make a 
mistake? Does the direction of flow make any real 
difference? Will it have any effect on valve opera- 
tion and maintenance? What is the best way to hook 
up globe valves? I'd like to hear how others have 


handled this—EPH, June Power 





r 


Pressure under disk may unseat valve 


Globe valve, left, has pressure under disk. Cooling of 
stem at shutoff may cause enough contraction to unseat 
the valve, causing leakage. We use this hookup for 
throttling service in our plant. Globe valve, right, has 
the higher pressure and temperature above the disk. 
We use this arrangement for block valves since it helps 
insure tight seating. On lines where continuous flow is 
needed, it’s safer to have pressure below disk. Valve 
will then fail in open position. 

E H Anperson, Belgium 


Application fixes direction of flow 


Direction of flow in a globe valve depends on (1) fluid 
temperature and pressure (2) need for fail-safe equip- 
ment protection (3) type of disk material and (4) merits 
of easy opening or closing. 

With high-temperature and pressure steam it’s usually 
correct to have inlet pressure above the valve disk. Re- 
sulting force keeps disk tight on the seat and prevents 
leakage. But if inability to open a valve can damage 
equipment, incoming flow must be directed to bottom 
of the disk. This is definitely the case with boiler-feed- 
water lines. 

Composition type disk gives longer life when inlet flow 
is directed against the bottom. Leakage usually isn’t a 
problem since this disk seats readily at the relatively 
low temperatures and pressures on which it’s used. 
Composition disks aren’t suited for throttling service 
because the disk will swell. The valve will then have a 
poor seat resulting in leakage and a greatly shortened 
service life. 

Finally, if the factors above are unimportant, select 


the valve. Reversing the flow will make it easier to shut. 


the direction of flow which gives easier valve opening 
The solutions— or closing. Incoming flow under the seat helps to open 


H B Minick Jr, Atlanta, Ga. 





Mas 
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... Here's how Power readers would tackle them 


ROBERT MARKS, Assistant Editor 





Superheater 
header 


Throttling valve 


Root valve 
<, emt 





Drain or throttling process service 


(¢) /astruments 


Root valve To blowdown tonk 
4 “ 
¢ Throttling valve 
Flowmeter 


Continuous blowdown service 


—-- 


cod pe meee 
Pressure above seat Pressure below seat 


These hookups reduce globe valve wear 


Our tests on small globe valves (2 in. and below) in 
throttling services at 600 to 2500 psi show reduced seat 
and disk wear when incoming flow enters above the valve 
seat. So we adopted the valve installation method dia- 
grammed above for this service. 

Conventional way to install globe valves is with flow 
under the seat. Valve can be closed against pressure to 
permit repacking (provided the seat is tight) without 
This 
also insures continued flow in case valve seat and stem 
come apart. ASME Boiler Code calls for globe-valve 
installation with pressure under the seat in boiler-feed- 
water lines. 

If pressure drop is important, consider straight-way 
globe valves, or angle valves which inherently have less 
pressure drop than globe valves. 


E J Secret, Elizabeth, N. J. 


further isolating the upstream pressure source. 


Valve repacking is important factor 


Chemical-process industry uses many rising stem, plug- 
type seat, globe and Y-pattern valves. Action of chem- 
icals on valve packing has always been a_ problem. 
Repacking with minimum hazard means installing valves 
with incoming flow on bottom of plug. Valve is seated 
against flow, releasing pressure on top of plug. Packing 
can then be replaced since there isn’t any internal pres- 
sure below it. 


K N Bantuin, Broadview, Ill. 


—> Air flow 


Run compressed air in below seat 


Our globe valves are on compressed-air storage tanks 
feeding compressed-air circuit-breaker equipment. We 
apply pressure to bottom of valve seat for two main 
reasons. First, if pressure is applied to top of seat, above 
left, air may continuously leak around the stem. Packing 
on many valves is seldom satisfactory in this respect. 
But if pressure is below the seat, packing is off duty as 
long as the valve is closed. Second, it’s easier to control 
the very low air flows used for this service. 


H Meter. Los Angeles, Calif. 


Here's a roundup of the pros and cons 
globe valve with upstream pressures under 
the seat has several advantages: 
If valve isn’t backseating, 
packing can be replaced after closing the valve. 


Installing a 
(1) Less pressure is 
stem 
(3) 
If flow is controlled, better regulation is possible. (4) 
If valve head breaks off stem, flow will continue. (5) 
If major job is shutoff and the valve is usually closed, 
packing leakage is prevented. This is most important 
with gases. (6) If valve seat disk washer becomes loose, 
there is less likelihood of dropping the washer on the 
seat to stop flow. 

With upstream pressure on top of seat (1) less pres- 
sure is needed for tight seating and (2) valve seat and 
the stem packing are less likely to dry out. 

If valve is closed only in emergencies, direction of 
flow makes little difference, especially if stem is back- 
seating for repacking under pressure. But I believe there 
are enough advantages to recommend upstream pressure 


needed to open it. (2) 


under the seat in most cases. 
SR Hirscn, Harrison, N. J. 


Turn page for new problems > 
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More plant problems Begins on page 122 


4 


The problem 


What can we do about hot bearings 
on our air compressors? 


I’m shift engineer for a manufacturing plant that uses 
quite a few large air compressors. The oldest machine 
was installed about ten years ago and the others are 
almost the same vintage. Lately. we've had a lot of 
trouble with hot compressor bearings and haven't been 
able to come up with a solution. Every time this hap- 
pens we slow the unit down and flood the bearings 
with oil temperature. But we still don’t 
know when it’s safe to stop it entirely. So far none 


to reduce 


of the bearings have seized. Is there a rule of thumb 
we can use as a guide? Will new bearings in another 
material solve our problem? What other factors are 
important in the overall picture? These are only some 
of the questions running through my mind. Any sug- 


gestions will be appreciated—JV, June Power 


The solutions pq 





Want some help on plant problems? Send us 
any of your design and operating headaches. 


We'll put Power readers to work on them 

















Inspect bearings carefully for damage 


Make sure that oil of the correct specification, determined 
by a competent lubrication engineer, is used and replaced 
at least after every 1000 hours of operation. Then check 
operating clearance of bearings so that an adequate oil 
film can be maintained. Clearance will usually vary 
from 0.002 to 0.004 in. 

Operation with abnormal bearing clearance tends to 
squeeze out the oil and may result in cracked linings. 
If the bearings can’t be operated within the clearance 
limits, they should be disassembled and inspected for: 
(1) Pulled babbitt—caused by heating metal to the 
boiling point in the high-pressure zone of the bearing. 
It’s then pulled by the revolving journal and deposited 
in clearance spaces and oil ways in the low-pressure 
zone. (2) Knife edges—the presence of sharp edges 
on the box that scrape oil film from the journal. (3) 
Cracked or broken linings tending to siphon all or 
a part of existing oil film. (4) Riding the iron—wear- 
ing away of bearing lining to the point where hard-metal 
backing contacts the journal. 

Pulled babbitt can be removed by a carefully wielded 
thin-bladed chisel. Follow up with a bearing scraper. 
Smooth any rough spots on the journal with a fine hone. 
Then chamfer all edges of boxes and bearings. Anchor 
cracked or slightly broken bearing linings with soft- 
copper dowels. If bearings are worn down to backing 
metal, replacement or relining is a must. 

On continuously operated machines, it is highly de- 
sirable to stock replacements for all vulnerable bearings. 
Then if replacements are needed, operation is assured 
while the defective bearing is repaired or relined. 

If /V’s bearings are intact and lined with any of the 
many good grades of soft bearing metal, he will gain 
nothing by changing to another type. No bearing will 
operate long on metal-to-metal contact without burning 
up. The proper oil film must be established promptly. 
So the key to trouble-free operation depends entirely on 
adequate lubrication. 


M A Jensen, Lincoln, Neb. 


Foundation shift may be the culprit 


If all JV’s machines started giving trouble at the same 
time, a foundation shift may be the cause. Compressors 
on a common floor which is overloaded may yield enough 
to put all the bearings out of line. This happens when 
a floor slab, stiff enough for one or two machines, is 
loaded up with others over the years. Steel-frame floors 
will also yield under increased load and pull bearings 
out of alignment. If only the older machines are heating 
up the cause may be (1) a builtup crank twisted slightly 
out of line (2) uneven bearing wear causing misalign- 
ment (3) oil left in crankcase too long, which has de- 
teriorated so that it’s no longer doing a lubricating job. 

P D Hopson, Concord, Calif. 


NY 





PLANT MAINTENANCE AND MANAGEMENT SECTION + POWER * SEPTEMBER 1958 








Cooling-water lines may be plugged 


Since J/V’s machines are about ten years old, they are 
probably water cooled. If this is the case, cooling-water 
lines may be corroded. Give them a thorough cleaning 
to make sure that flow isn’t restricted. 

Improper cooling can increase load on the driver, caus- 
ing compressor cylinders to overheat. This extra load 
may make bearings hotter than normal. 

S R Hiccens, Long Beach, Calif. 


Compressors are probably overloaded 


If JV will checks these points I’m sure he'll find the 
reason for his hot bearings. Even a ten-year-old com- 
pressor will give trouble-free service when properly 
maintained. (1) See if compressor is running faster 
than its design speed. Older installations are often 
speeded up to get increased capacity. Slowing the ma- 
chine down will help considerably. (2) Check the kind 
of lubricant used. Low-grade oils may break down 
under full load and high speed. (3) Measure clearance 
between piston and cylinder heads and compare it with 
manufacturer's specification. (4) See that bearings are 
lined up properly and have the right amount of clearance. 
(5) Inspect the bearings to make sure that they fit 
properly and do not have any high spots. 


AC VEEN, New York, N.Y. 


Here's a four-point inspection guide 


JV needs a preventive maintenance program, inspection 
and repair procedures to correct his compressor troubles 
and continue operation at peak efficiency. 

First step is to look up the original purchase specifica- 
tions, service manuals and drawings and really become 
acquainted with the equipment. Then make a careful log 
of all troubles. Include temperature readings on the 
bearing housing. Flush and examine the bearings for 
signs of oil contamination. Then arrange for a shutdown 
and inspection of one unit. Be sure to have bearing 
replacements on hand in case they are needed. 

(1) Inspect the main crankshaft bearing for tight 
races, correct end play and condition of oil retainers and 
bearings. (2) Check clearance of crank bearing, condi- 
tion of surface, amount of side play and clearance in 
oil grooves and ports. (3) Inspect the cross-head slides 
for clearance and the cross head for scoring. (4) Finally, 
run a similar check on the valves, cylinder ring, and the 
rest of the compressor. Of course there isn’t any need 
to change bearing material until inspection has pinned 
down the trouble. 

For efficient operation of any compressor and maxi- 
mum return on investment, a preventive-maintenance 
program is well worth the time and money. 


K N Bantuin, Broadview, Il. 


Call on lubrication engineer for help 


Selection of a bearing lubricant depends upon compres- 
sor size and speed as well as lubricating-system design. 
Three main systems are in general use. Splash type dips 
part of running gear into the oil. Flood type uses a 
pump to circulate lubricant and flood the bearings. 
Pressure type pumps oil into bearings under pressure. 

Physical condition of the compressor certainly affects 
performance. Bearings with insufficient oil clearances 
limit entry of heavy oil into the wearing area. Resulting 
lack of lubricant causes overheating and, ultimately, 
seizing. Compressor construction, operating pressure, 
speed and type of lubrication system all vary widely. 
So contact both the manufacturer’s field engineer and 
the oil company’s lubrication specialist for help. 


H B Wayne, Woodhaven, N.Y. 


Your September problems 


How can we track down source 
of motor-generator trouble? 


We're having problems with our m-g set consisting of a 
98.5 kva 
Five bearings costing about $100 
each have been ruined. Each time the set is down for 
bearing replacement, equipment in the plant is non- 
productive and employees are idle. If this keeps up 
we may have a bottleneck on our hands that will stop 
production in the entire plant. We have noticed an 
unusual sound coming from the generator which has 
been getting louder. How can we track down the source 
of trouble and stop it? What experience have other 
Power readers had that may shed some light on this 


FTR 


125 hp synchronous motor coupled to a 


cycle generator. 


situation ? 


What tank materials are best for 
storing demineralized water? 


Our plant-expansion plans include installation of a 
demineralizing 
feed. 
nitely 


plant for process water and_ boiler 


Treated-water storage needs haven't been defi- 
established vet, but it looks as if we can use 
about 100,000 gal. Effluent of the demineralizing plant 
will have less than one ppm total dissolved solids at 
a pH of about eight. What tank materials and linings 
are best for this service? How do they compare cost- 
wise? Can we get by with ordinary carbon steel? 
How about aluminum? I'd like to know what experi- 
ence other Power readers have had with these various 


SJM 


materials of construction.- 


Sit down right now and answer one or both problems. 
We'll pay extra for answers with photos or sketches 
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Your page for com ment 


Out of this world 


I enjoyed reading Mr Skrotzki’s article (“Power 
for space,” April 1958, p 84). 

With the advent of our expanded interest in 
space research, more articles of this kind are needed 
to prepare the general public for a better under- 
standing of the problems involved. I thought his 
presentation was excellent and couched in terms a 
“non space man’ could understand. 

J P Hacen, Director 
Project VANGUARD 


U.S. Naval Research Laboratory 


a thoroughly understandable and enjoyable 
discussion of what these rocket jockeys are up to. 
My 14-year-old son, a member of his high school 
science group engaged in a rocketry project, has 
been giving me pitying glances since the first time 
I attempted to join one of his gang’s shoptalk ses- 
sions in the basement of our home. Now I can 
meet them on more even terms. 

Peter Buscarot, Philadelphia, Pa. 


Squeeze play 


The article “How i-c engines use thermal energy” 
(Power, April 1958, p 98) was most interesting. 
However, it raises a question for which I’ve been 
seeking an answer for some time: Can you explain 
mathematically why two engines having identical 
compression ratios may not have identical com- 
pression pressures if they are of dissimilar size? 

For example, an engine I have in mind has a 
41%-in. bore, a 10.5:1 compression ratio, and de- 
velops 168-psi compression pressure. A _ larger 
engine of 9%-in. bore and a 6.75:1 compression 
ratio develops 198-psi compression pressure. 

This phenomenon was early noted by a carburetor 
company when they observed that a fuel of suit- 
able octane requirement for a small displacement 
engine would cause severe detonation in a large 
engine, even when the large engine’s compression 
ratio was less than the small engine’s. 

Differences in valve timing, bore-stroke ratio, 
etc, doubtless have a bearing in this matter. But 
the essential fact emerges that size alone has a sub- 
stantial effect, and I’m unable to rationalize this 
concept. Is there a simple answer? 


Dan Haack, Tulsa, Okla. 


Epitor’s NOTE: Thermal energy pundit Skrotzki 
explains such goings-on as follows: 


. . This situation has been generally recognized 
by engine builders, but I haven’t run across any 
published explanation. However, I believe there 
is a relatively simple one. 

From the simple pressure-volume relation for 


BOB BELLAS, Assistant Editor 


compression in a cylinder P,);" = PV" we get 
the relation between compression ratio and pressure 
ratio, V." = P,. The relation between the two ratios 
depends entirely upon the value of n. For a con- 
stant-temperature compression n = 1; for an 
isentropic compression n = k. For the first type 
all the work done on the gas is immediately trans- 
ferred as heat to the cooling-jacket water; for the 
second type all the compression work goes to raise 
the internal energy of the gas and since n is greater 
than 1, P, will be higher. 

Now, let’s turn our attention to the relation 
between the surface and volume of a cylinder; for 
simplicity we'll assume it is the same as for a 
cube. Volume V of cube is proportional to the cube 
of its edge length, D® and its surface S is propor- 
tional to the square of the edge, D®. Then, the ratio 
of surface to volume is S/V = D?/D® = 1/D. 
This means that as the cylinder grows larger, the 
ratio S/V grows smaller, or a large cylinder has 
less surface per unit volume than a small cylinder. 

We can conclude from this that a larger cylinder 
has less heat-transfer surface per unit volume. 
Then, on a unit basis it can transfer less heat to 
the jacket water and so its compression process 
will have a higher n, giving a higher pressure ratio 
for a given compression ratio. 


Doggone that printer 


This comes to you in an effort to save you from 
yourself. Back in 1957, you used the phrase “Ac 
current” (“Can soils rectify ac current, cause 
corrosion?” Power, April 1957, p 140). I beat 
back an impulse to write; everyone’s entitled to a 
slip and speak of “alternating-current current,” I 
thought. 

Many publications blithely print such phrases as 
“cancel out,” “separate out,” “filter out,” and I 
don’t turn a hair. I don’t know and care less as to 
why they insist on adding “out” to these plainly 
understandable verbs. But I’d have bet that my 
favorite technical magazine (guess who?) wouldn’t 
use “em. But on page 134 of your August issue 
(“Here’s what additives did at our plant”—Plant 
Problems) you said “settle out.” And don’t blame 
it on W J Steinert. I know you edit everything. 

F B M Tuompson, Toronto, Can. 


9), 


PLAN Modernize now 


for growth and profits 
é 


Power’s Plant Design Issue, coming next month, 
will be our contribution to the McGraw-Hill PLAN 
59 editorial program aimed to show how industry 
and all America can benefit by modernization of 
plant and equipment. Watch for it! 


PLANT MAINTENANCE AND MANAGEMENT SECTION * POWER * SEPTEMBER 1958 





Why Every 


(Advertisement ) 


Steam Heated Unit 


Needs its Own Steam Trap 


... the theory, practice and proof 
of “unit trapping” for top temperatures 


Using an individual trap for each 
steam heated unit, including each 
separate coil, chest or chamber of 
a machine—pays off for the user. 
Here are just two examples: 





Drainage 
Method 
Restricted 
Blow-thru 


Temperature 


250° 





Group trapping 

(1 trap for 8 coils) | 

Armstrong 
Unit Trapping 
(8 traps—1 for 
each coil) 





225° 





309° 





2. On a platen press 
~ Drainage 
Method 
Restricted 
Blow-thru 
Group 
_Trapping 
Armstrong 
Unit Trapping 





Processing 
Time 





50 minutes 


35 minutes 


| 25 minutes 


Why Unit Trapping 
Works Best 


It is reasonable to assume that no 
two steam heated units will have 
identical condensing rates. Even 
the slightest difference in rate will 
cause a difference in steam pres- 
sure drops through the units. 
Here’s where the trouble starts. 
Condensate from each unit may 
flow to the trap. But, what about 
air and other non-condensibles in 
the system? A difference in pres- 
sure drops too small to be indi- 
cated by an ordinary pressure 
gauge will permit backflow of 
steam from the higher pressure 
units to the lower pressure units. 
This backflow of steam may even 
impede flow of condensate from 
the lower pressure unit to the 
trap... and it will definitely im- 
pede or block off flow of air to the 
trap. The result is sluggish heat- 
ing, reduced temperatures, re- 
duced output, fuel waste and 
increased possibility of corrosion. 
Figures 1, 2 and 3 diagram the 
action. 


Unit Trapping 
Not Costly 


No engineer wants any more me- 
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How Different Condensing Rates Can Slow Production 








260° 309° 317° 323° 324° 326° 


—~ 








Fig. 1 This is a 6-roll ironer shortly 
after it has begun operating on 100 psi 
steam. When cold, wet material passes 
over chest 1, steam condensing rate is 
high and pressure drops accordingly. 
The pressure drop in chest 2 will not be 
as great, and so on down the machine 
as the material becomes progressively 
hotter and drier. Average pressure in 
the chests then is 99.27 lbs., and drain 
header pressure is slightly less, about 
99.2 lbs. Under these conditions, steam 
from drain header enters chests 1 and 
2 (as indicated by arrows at side of 
drain lines) because of pressure differ- 
ence. Though condensate from chests 
drains by gravity, air can’t leave chests 
countercurrent to incoming steam. Fig. 2 
shows what happens next. 


How Unit Trapping Prevents Trouble 


Fig. 2 This is the same 6-roll ironer 
after it has been operating a while. Air 
has accumulated in chests 1 and 2, re- 
ducing condensing rate and decreasi 

pressure drop. This process repeats itself 
down the line until pressures are as 
shown—that is, enough air will accumu- 
late in each chest so that condensing 
rates and pressure drops of all chests 
will be about equal. The net result is 
shown in chest temperatures which are 
actual pyrometer readings taken on a 
6-roll ironer, drained by a master trap, 
in a Chicago laundry. The laundry was 
making 337.9°F steam, but getting an 
average of only 309.6°F from the ironing 
surfaces, necessitating slow operation 
and frequent reruns. Then they tried 
Armstrong unit trapping—see Fig 3. 











OIRT POCKET 





Fig. 3 This is the same 6-roll ironer, 
now unit trapped. Temperatures shown 
are also actual pyrometer readings—the 
average of 329.6°F is 20° higher than 





with group trapping. This is because 
air is continually removed from each 
chest into the drain header, and cannot 
get back into any chest. 








chanical devices in his plant than 
are absolutely necessary. But, the 
moderate additional cost of using 
two or more small traps, instead of 
one big one, is saved over and over 
again in improved efficiency. 

If the traps are Armstrong, 
maintenance is no problem. And 
users frequently tell us that Arm- 
strong traps outlast others two and 
three to one. 

Steam traps usually represent a 
fraction of 1% of the cost of the 
equipment they drain. Does it 
make good sense to lose 10°% or 
more of equipment capacity to 
save a few dollars on traps? 

Why not test Armstrong unit 


trapping in your plant. If you are 
not completely satisfied with the 
results you can return the traps 
for a full refund of the purchase 
price. There is little to lose—lots 
to gain. Call your local Armstrong 
Factory Representative or Distrib- 
utor, or write Armstrong Machine 
Works, 8129 Maple St., Three 
Rivers, Mich. 

ASK FOR the 44-page Steam 
Trap Book and reprint of article 
on Unit Trapping. 

801ST 


ARMSTRONG 


STEAM TRAPS . 


127 





Here’s an old 8-in. hand-operated gate ? Mount adapter brackets. Check to see 3 Bolt top adapter to brackets; adap- 


valve that can be motorized easily if both brackets are level and paralle) ter and valve stem must be concentric 


When everything is in line, bolt ac- A Bolt drive pin brackets to valve hand- Insert self-locking drive pins, then 


tuating mechanism to the top adapter wheel; they must be centered, in line install the remote electrical controls 


How TO motorize valves 


Now, you can change installed valves from hand-operation 
to electric-motor operation with a simple conversion unit. 
Job can be done without special engineering skills and 
without disturbing piping or replacing existing valves. 

Ordinary plant tools are used to convert the average 
valve in six easy steps, see photos. Only requirements 
are that the valve handle doesn’t rise and is free to rotate 
when the valve is operating under power. In case of power 
failure, the pushbutton-operated valve can be restored to 
manual operation by simply removing two pins. 

Position and torque limits are provided in both direc- 
tions of rotation to prevent injury to the valve. Unit shown 
can be moved from one valve to another; no special wir- 
ing is needed.—Courtesy, C H Wheeler Manufacturing Co 
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PACKAGED STEAM 
by Foster Wheeler 


at BOEING. D iv 


Two 34,000 lb/hr Packaged 
Steam Generators supply heating 
and process load at aircraft 
and missile research center 


In the boiler room at Boeing Aircraft Company’s 
new development center in Seattle, Washington, the 
two Foster Wheeler AG-134 Packaged Steam Gen- 
erators shown above provide ample capacity for both 
present and future loads. 

Each unit has a guaranteed rating of 34,000 lb/hr 
at 250 lb design pressure and 150 lb working pres- 
sure with oil firing. When firing natural gas, the 


output is 32,000 lb/hr. 


Shipped completely assembled from Foster 
Wheeler’s Dansville, N. Y. plant, they were installed 
on simple slab foundations. Each unit is equipped 
with semi-automatic combustion controls and a 44- 
inch self-supporting stack. The 36-inch steam drum 
includes a baffled steam collector, piping for feed- 
water distribution, continuous and surface blowoff. 
Staggered boiler bank tubes and closely spaced 
waterwall tubes contribute to high efficiency while 
large furnace volume provides conservative rates of 
heat liberation. 

FW Packaged Steam Generators are now avail- 
able in capacities from 10,000 to more than 60,000 
pounds per hour. For complete information, write 
to Foster Wheeler Corporation, 666 Fifth Avenue, 
New York 19, N.Y. 


FOSTER WHEELER 


NEW YORK e LONDON e PARIS ¢ ST. CATHARINES, ONT. 
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“Tl tell you guys how I helped get the low bid on a dredging 
job, and all I did was put the tide to work,” boasted Marmaduke 














Marmy’s low bridge 


E leven years is a long time to travel 
after an old character just to jot 
down all the unusual engineering 
problems he claims to have solved. 
It’s especially long when the cantank- 
erous gent happens to be Marmaduke 
Surfaceblow who never gives a direct 
answer to your questions. 

And, as you readers know, Marmy’s 
just about covered all bases—from 
raising a ship’s mast with the aid of 
two cobras, to solving a refrigeration 
putting a horse in a 
church steeple. As far as I know, all 
his stories are true. I’m sure they 
all happened, or at least could have 
happened. 

When I dropped into his hangout, 
the Bent Propeller Bar, this morning 
and learned he was busy at his office 
on a big deal, I scooted right over. 
Climbing the rickety stairs to his of- 
fice on the second floor of O’Houli- 


problem by 


130 


han’s Machine Shop & Engine Works, 
I heard his foghorn voice barking 
into his telephone. Then, stepping 
into the smoke-filled room, I saw the 
usual waterfront characters holding 
down the ship’s settee. The boys 
were slurping coffee and wrangling, 
all talking at the same time. 

Marmy’s roll-top desk was covered 
with blueprints. I gathered from the 
conversation that they were drawings 
of the big 2-stage horizontal am- 
monia compressor at Lowey’s Brew- 
ery around the corner. Evidently the 
frame had cracked from a slug of 
liquid ammonia and Marmy had been 
called in to help get the machine 
rolling in a hurry. 

Soon as Marmy hung up, I asked 
how he expected to resurrect that 
beat-up piece of equipment. 

“BILGEWATER on repairing ice ma- 
chines!” he roared, in his foghorn 


voice. “I'll tell you guys how I helped 
get the low bid on a dredging job, 
and all I did was put the tide to 
work.” That did it. There wasn’t a 
squawk out of anyone as Marmy 
hoisted his size-16 canal boats up on 
his roll-top desk, leaned back in his 
swivel chair, and started sounding off. 

“Back in the summer of 1934, I 
worked as outside machinist at a San 
Francisco shipyard,” he roared. “One 
Sunday I drove down to the bay to 
see an ex-shipmate who had inherited 
a dredging business several years be- 
fore. Frank Smigoski was his name. 
The two of us had seen the world 
years before by shoveling tons of 
coal into the boilers of the old battle- 
ship USS Portland. 

“I found Frank in his office down 
on the pier. We drove over to a road- 
house for lunch, and Frank told me 
about a (Continued on page 154) 
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BRINGS THE LABORATORY TO YOU... 


Walking water lab.—a Nalco Representative ean 
make a tremendous number of on-the-spot tests 
with equipment he always has with him. 


Accurate, complete in-plant Nalco tests close the 
gop between water problem diagnosis and suc- 
cessful freatment. 


Nalco Portable Labs ore designed for use by 
Nalco people, whose testing problems range 
across the entire field of water treatment. 


SOME TYPICAL TESTS EVERY REPRESENTATIVE CAN MAKE IN YOUR PLANT 


ALKALINITIES / CHLORIDES / HARDNESS / PHOSPHATE (ORTHO & POLY) / DISSOLVED SOLIoSs / tRON 
oxyeoen / pw / atumina / Ssturca / CHROMATE / suLFITE / SULFATE / COAGULATION / FREE Co, 


Most water treatment problems you are likely to encounter 
can be solved right in your plant—thanks to Nalco’s unique 
portable laboratories, used by your highly mobile Nalco 
Representative. And, of course, he has all the facilities of 
the Nalco main laboratories to call on for special analyses— 
suspended solids, manganese, or even radio activity. 


Putting the facilities and skills of the world's largest water 


treatment organization rightin your plant saves valuable time, 
speeds putting effective water treatment to work, and gives 
quickanswersto meetchanging water oroperating conditions. 


Right now is the best time to get an expert appraisal 
of your water treatment by your Nalco Represeniative. 
Call or write today. 


NATIONAL ALUMINATE CORPORATION - 6222 WEST 66th PLACE + CHICAGO 38, ILLINOIS 


CANADA: Alchem Limited, Burlington, Ontario + NORTHWESTERN UNITED STATES, HAWAII and ALASKA: The Flox Company, inc., Mi polis 3, Mi 
ITALY: Nalco Italiana, S.p.A. + GERMANY: Deutsche Naico-Chemie GmbH + SPAIN: Nalco Espanoja, S.A, 


THE “leo? 
SYSTEM... 


SERVING WORLD INDUSTRY THROUGH PRACTICAL APPLIED SCIENCE 
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Reports from the field 


What's happening in power and what it means to you 


Fuel contracts awarded 
for Fermi “breeder” plant 


Initial fuel loadings for the Enrico 
Fermi atomic power plant will be 
produced by Sylvania-Corning Nu- 
clear Corp and by a team made up 
of Nuclear Metals, Inc and the D E 
Makepeace Div of Englehard Indus- 
tries. The two contracts, each for 
over $1 million, were awarded by 
Power Reactor Development Co, a 
nonprofit organization of 14 utilities 
and seven manufacturers currently 
building the reactor station at La- 
goona Beach, Mich. 

Fuel elements making up the core 
consist of small rods of uranium— 
nuclear technologists, above, are re- 
moving an element from a “pickling” 
vat. Enrico Fermi will be world’s 
first “breeder-type” station. It will 
actually create more fissionable ma- 
terial than it consumes in its own 
steam-generating operation, 
U-238 to produce plutonium. 

Work done is expected to advance 
significantly the technology of eco- 
nomic fuel-element production, a key, 
in our private-enterprise economy, to 


using 


industrial use of nuclear power. 
(More Reports on page 180) 





r 


Russian vocabulary—enough to pick 
out key words and phrases—is given 
in ASME-AIChE conference paper 
58-HT-9. Vocabulary list lets you 
scan the Russian-language article, 
see if you want it translated. 


Latest graduates from Lehigh U’s 
engineering course started at av- 
erage salaries of $474 a month. 
Last year the average was $465. 
Electrical engineering grads aver- 
aged $485, with chemical engineers 
getting $477 and ME’s $474. 


Aluminum foil can now be welded 
in continuous seams, opening the 
door to increased use of aluminum 
in electrical connections, Gulton In- 
dustries, Inc announces. 


Atomic-radiation blocker used in 
Sweden’s new atomic-research sta- 
tion at Studsvik is iron-ore concrete. 
Cement for the reactor pool is mixed 
with ore instead of stone to increase 
weight and radiation protection. 


Gas lubrication, a 100-yr-old idea, 
is getting new attention from ASME 
member M Wildman of N American 
Aviation, Inc. H-p air, neon, helium 
etc. can be injected around a bear- 
ing. Air-lube may be used with h-t 
parts, radioactive atmospheres or 
contamination-sensitive machines. 


Highest-head reaction-type  tur- 
bines in the U.S., Francis hydraulic 
units, will be built for Mammoth 
Pool hydro project of Southern Calif. 
Edison by S Morgan Smith Co. 
Maximum net operating head is to 
be 1009 ft. 


Soviet automatic -control journal, 
Avtomatika i telemekhanika, is now 
available from the Instrument So- 
ciety of America, 313 6th Ave, Pitts- 
burgh 22, Pa., at $30 per year. 


West-German 400-kv system was 
supplied by Brown Boveri Co with 
220,000-kva single-phase autotrans- 
formers. Units are designed to be 





ance fully assembled. 


Power Lines 





Hamburger—4000 lb of it—must be 
kept cool in New Orleans’ Giant 
Super Market, world’s largest. Dun- 
ham Bush refrigeration units serve 
two meat-cooler rooms, two fish-stor- 
age rooms, and dairy, delicatessen, 
produce and poultry rooms. The 
store covers 244,000 sq ft, and uses 
enough electricity daily to supply a 
city of 10,000. 


Largest electrical generating unit 
west of the Rockies is Southern 
Calif. Edison Co’s new 200,000-kw 
Huntington Beach steam station... . 
G.E. is providing boiler feed-pump 
turbines rated at 10,000 hp, 6600 
rpm for TVA’s 500,000-kv steam 


turbine-generator. 


High-voltage lab addition to be 
built in Philadelphia by General 
Electric Co will test switchgear 
products rated at 750,000 v and up. 


Solar refrigerator, probably world’s 
first, is under test at Israel Institute 
of Technology. A pipe links the 
thermostat-controlled box to a roof- 
mounted radiation collector. The 
unit can store up enough solar en- 
ergy for several cloudy days. 


A crash program to ease technical- 
manpower shortages will utilize 
womanpower—engineering secretar- 
ies trained to do routine scientific 
work. To be offered by business 
colleges, course covers science, math, 
drafting and major engineering- 
scientific fields. 


Coal rationing is off in Britain 
for the first time since 39. .. . Amer- 
ican bituminous-coal industry is 
only 80% efficient, wastes $44 bil- 
lion a year, says economist J M 
Henderson in his book, The Effi- 
ciency of the Coal Industry. 


First commercial ac electrical sys- 
tem, installed in a Buffalo store in 
1886, was commemorated recently 


by the AIEE. 


For Calendar of Events turn to page 184 
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NOW FISHER GOVERNOR 
PLUS CONTINENTAL EQUIPMENT 


THESE FISHER REPRESENTATIVES 
CAN SUPPLY YOU WITH 
CONTINENTAL BUTTERFLY VALVES 


MAE ) 
nson Supply Company 


M 


The Rhodes Controls Company 


° .< S b | Gasol Ur telabwen & Conmet 
multiplies Fisher’s WSs come 
arbor Engine er e & opr ly Company 


service to industry EARS Ait 


Robert €. Masor 


Putte A as ven 
Sullivan-Mears Come 

BR. Jones & 

Ailan K. Coo 

ee Sees toca 

MEMPH 

Babcock 

W D. Et rke & Company 

R G ‘Read & Company 

Pro ess % Steam Specialties, In 

John H Carter C 0 ne any 

7 bbe & Stebb ns Compan 
Fisher Continental Butterfly Valves can ee ee ee 
be made to your specifications, of any ; a. - Vinson Supply Company 
metal, to withstand any temperature AERA aon 
or pressure desired. Standard pipe Sopra ate ri 
sizes range from 2” to 36”. Larger ; Cone & Wallace Come 
models available on special order. , \ TS . 


pany 


With the acquisition of Continental Equipment, 
Fisher Governor Company is able to expand its service and 


product offering to its customers. 


Continental Butterfly Valves are now available through 


the Fisher representatives listed at right. 


If it flows through pipe anywhere in the world ...chances are it’s controlled by... 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa /{ Woodstock, Ontario / London, England 
CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Pennsylvania SINCE 1880 
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Technical briefs 


Latest engineering developments for busy power men 
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Economics of power-plant operation 


Short-cut methods of evaluating 
alternate steam and power sup- 
plies for industrial plants. By VW 
B Wilson and D L E Jacobs, General 
Electric Co 

Top management is recognizing 
that the steam and power supplies in 
their industrial plants are important 
factors contributing to profits and 
must be as carefully considered as 
production equipment or new proc- 
ess developments. Potential savings 
from proper selection of the steam 
and power cycle often go unrealized 
because time cannot be allocated to 
make detailed step-by-step perform- 
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ance analyses when a new plant, a 
modernization or an expansion is 
being considered. 

The “short-cut” methods outlined 
in this paper permit quick evalua- 
tion of several alternative steam and 
power systems. It may be desirable 
to compare eight or ten different 
combinations of power and steam 
systems on a very preliminary basis. 
The least attractive alternatives are 
quickly eliminated, and engineering 
effort can then be directed toward 
detailed analyses of the promising 
possibilities. 

For the typical industrial applica- 


12 papers for you on: 
ECONOMICS 
MOTORS 
LUBRICATION 


tion of an automatic-extraction tur- 
bine used as an example in this 
paper, short-cut methods permit 
ready evaluation of alternative ini- 
tial steam conditions showing how 
use of 1250 psig, 900 F instead of 
600 psig, 750 F steam resulted in an 
annual fuel saving of almost $150,- 
000 for each 10,000 kw generated. 
This saving is based on a fuel cost 
of 30 cents per million Btu, and 
amounts to more than 1.6 mills per 
kwhr. 

First part of the paper reviews 
some general factors affecting the 
economics of industrial power gen- 
eration — availability of byproduct 
power with its low Btu/kwhr charge- 
able to power, limitations and selec- 
tion of initial steam conditions, gen- 
eral characteristics of the various 
types of turbines available. Second 
part includes specific performance 
and other data useful in making com- 
parative studies of the alternative 
steam and power supplies being con- 
sidered. APC paper, no number 


The relative economics of coal 
and natural gas in the Baton 
Rouge area. By J S Burk and H C 
Owen Jr, Barnard and Burk, Inc 

At present, natural gas is the pre- 
dominant fuel used by industrial 
plants in Louisiana. However, in the 
last few years, the price of natural 
gas has increased rapidly and this 
trend is expected to continue. 

Various Louisiana electric utility 
companies are investigating the use 
of coal at large power plants planned 
for the near future; some have al- 
ready installed boilers that can be 
converted from natural gas to coal 
with a minimum of additional invest- 
ment and downtime. Some chemical 
plants in the Baton Rouge area have 
also installed boilers of this type. 

Paper presents an analysis of the 
more important economic factors in- 
volved. It includes an estimate of 
the trend of natural gas and coal 
prices for the next ten years and a 
comparison of the investment and 
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Question: What is an economical 
way to seal in or seal out with 
maximum efficiency ? 


Whether the shaft bearing is of the sleeve, roller, or 
ball type . . . seals should meet two basic require- 
ments: (1) provide a tight seal despite light applied 
pressure, and (2) resist abrasion and corrosion. 

The transparent unit shown at the right was created 
by research engineers to study this subject of effec- 
tive sealing . . . witness the performance of J-M seals 
in development stages. It helped them perfect the 
versatile, dependable line of J-M Clipper® Seals that 
serve many industries. 

In this unit, Clipper Seals are mounted on a trans- 
parent cylinder, just as in a bearing cavity. The heel 
of the seal provides the rigidity essential for a press 
fit. The lip is flexible and soft so as to snug the shaft 
with a minimum of friction. Thus it acts like a gasket 
and effectively stops leakage. 


Maintenance and Design Hints from Johns-Manville Packings and Textiles Dept. 


Subject of the month: Effective Shaft Sealing 


HERE ARE JOB-TESTED RECOMMENDATIONS FOR COMMON SEALING APPLICATIONS: 


For General Service—Type LPD 
All Purpose. This line-contact 
Clipper Seal provides long life 
and maximum sealing effective- 
ness under a wide range of 
equipment variables. Its syn- 
thetic rubber base compound is 
recommended by J-M for most 
sealing lip applications where 
combined ambient and operating temperatures reach 
250°F and higher. It seals practically all fluids . . . has 
proved highly effective against oils and greases, hot and 
cold water, air and many other gases and vapors. And 
it maintains its high efficiency despite time, high 
temperatures, and adverse conditions. 


For Small Clearances—Split 

Clipper Seals. Split Clipper 

Seals have wide acceptance as 

temporary replacement seals for 

equipment with space or design 

limitations . . . to save costly 

downtime. Installation in inac- 

cessible space is relatively simple 

and speedy. They are practically 

fracture-proof . . . stand up under the rough treatment 

. . can be forced into position around the shaft. They 

give long-term, efficient sealing until a major overhaul 
permits replacement with solid seals. 


For further data on Clipper Seals write for Book 
PK-71A. Address: Johns-Manville, Box 14, New York 
16, N. ¥Y. In Canada: Port Credit, Ontario. 
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For Continuous High Speed 
Operations—Type LPD Metal- 
Reinforced. This Clipper Seal, 
incorporating a metal reinforce- 
ment, is ideal for use in continu- 
ous high speed and extremely 
abusive service such as encoun- 
tered in the steel industry. It 
expands and contracts with the 
chuck in which it is installed. It is a combination of two 
synthetic rubber base materials that are highly resistant 
to cracking, hardening and shrinking. 


For Small Shaft Diameters— 
Type SS Springless. Here’s the 
Clipper Seal designed for smaller 
cavities. It is made of a selected 
synthetic rubber base com- 
pounded to minimize swell and 
deterioration in corrosive appli- 
cations where chlorinated sol- 
vents, lubricating oils carrying 
severe additives, or similar aggressive fluids must be 
sealed. It is a complete part in itself—contains no metal 
spring. No spring is required because this seal is de- 
signed to exert sufficient lip interference on the shaft to 
compensate for wear over a long period of time. 


JoHNS-MANVILLE 
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operating costs applying to natural 
gas and coal as boiler fuels. 

The following are among the au- 
(1) Coal is not 
at present competitive with natural 
gas in the Baton Rouge area (or, 
for that matter, in the state of Louis- 
iana) even before considering the 
differential in annual cost due to 
fixed charges, cost of coal unloading, 
storage, conveying and pulverizing, 
etc. (2) This competitive margin is 
gradually closing. For the next ten 
years, however, the margin will still 
be great enough to make gas the 
more economical fuel. 

(3) After the next ten years the 
margin will have narrowed; the com- 
petitive situation may force the nat- 
ural-gas industry to curb increases 
in gas prices to maintain a competi- 
tive sales position with respect to 
coal. ASME paper, no number 


thors’ conclusions: 


Economic trends affecting trans- 
portation of energy. By S B 
Smith, Ebasco Services Inc 

Since World War II, there has 
been considerable study of the eco- 
nomics of transmitting energy by 
electricity as compared to other 
means. The following conclusions 
have come from these and more re- 
cent studies: 

(1) The economic advantages of 
large generating units installed in 
stations of great capacity are so im- 
portant that their use is indicated 
wherever load concentrations permit. 
(2) For meeting future load growth 
for many years to come, main re- 
liance will be in steam-electric sta- 
tions using coal, and lignite to a lim- 
ited extent, as their primary fuel. 

(3) Long-distance transmission be- 
yond 250 to 300 miles cannot be 
justified economically unless the gen- 
erating station is located, in effect, 
at mine’s mouth with an assured 
long-term low-cost raw fuel supply. 
(4) The unit costs of transmitting en- 
ergy electrically are lowered where 
large blocks of power are to be 
moved. Combined with high load- 
factor loadings, this tends to bring 
electric transmission and raw - fuel 
transportation into closer competition. 

(5) Where long-distance transmis- 
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sion is indicated, rail competition and 
the financing costs of the transmis- 
sion lines determine the balancing 
economies. (6) The use of high- 
debt-ratio financing by companies to 
provide the capital will extend the 
limits of economic transmission dis- 
tances. APC paper, no number 


Motors 


Induction-motor temperature 
characteristics. By J F Heidbreder, 
Westinghouse Electric Corp 

The problem of motor protection 
is a complicated one. Not only do 
motors differ from one another, but 
the component parts of each have 
different thermal time constants. 
These differences are largely respon- 
sible for the lack of general data on 
the limiting current time characteris- 
tics of large induction motors. Often 
the cost of large induction motors 
justifies tailor-making them for diffi- 
cult applications. Such motors may 
have limited excess capacity making 
it difficult for relays to fully protect 
the motors and yet allow the normal 
starting duty. 

Motor temperatures are limited by 
the temperature endurance of the in- 
sulation and mechanical stresses in 
the cage winding. These limitations 
are discussed and the resulting lim- 
iting current time characteristics 
given for several motors. A short 
method is presented for predicting 
motor starting performance. AJEE 


paper, No. 58-761 


The dilemma of single-phase in- 
duction-motor theory. By P L Al- 
ger, General Electric Co 

Soon after the polyphase squirrel- 
cage motor was developed, it was 
found that if one of the lines was 
opened after the motor was up to run- 
ing speed, it would continue to oper- 
ate on single-phase supply. While so 
operating, the stator is magnetized 
along the main axis only, as there is 
then no current in the cross axis. 
However, the magnetic flux in the 
cross axis was found to have nearly 
the same magnitude as that in the 





Directions for ordering papers on page 178 





main axis (and to be displaced 90 
deg in time phase), just as in poly- 
phase operation. 

This seemed strange, because the 
two axes are at right angles and 
therefore have no mutual inductance, 
so that the single-phase stator current 
cannot produce any magnetic flux in 
the cross axis. How to explain this 
presented a dilemma, which can be 
expressed by the following three 
questions: 

(1) What are the current-flux- 
speed-voltage relations that explain 
the presence and magnitude of the 
cross-axis field? (2) Just how is the 
magnetic energy of the cross-axis 
field supplied and removed as the 
field varies throughout each cycle of 
the applied frequency. (3) How is 
the energy supplied that the torque 
due to the crossfield delivers to the 
output shaft? 

This dilemma has been a topic of 
discussion since the turn of the cen- 
tury. In this paper the author pre- 
sents what he thinks are the most 
satisfying answers, and then consid- 
ers the alternative explanations that 
have been put forward. A/EE paper, 
No. 58-939 ' 


The Steinmetz conception of the 
single-phase squirrel-cage motor. 
By E Bretch, Century Electric Co 
The double-revolving field theory 
of operation of single-phase motors, 
first proposed more than sixty years 
ago, has become a generally accepted 
concept for explaining the operation 
of the single-phase induction motor. 
Nevertheless, some engineers, includ- 
ing the author, have continued to 
question the validity of the theory. 
Author states that the squirrel-cage 
motor was originally developed by 
Tesla as a polyphase motor; that is, 
a motor provided with a revolving 
primary mmf, It was later discovered 
that at and near synchronism it does 
not require a revolving primary mmf. 
It operates at running speed with a 
single-phase primary mmf as well as 
with a revolving one. After this dis- 
covery, there was a great deal of 
speculation as to how, at running 
speed, a single-phase mmf applied 
(Continued on page 168) 


READER SERVICE SECTION * POWER + SEPTEMBER 1958 





Got a tough heat transfer application? The kind where 
you have difficulty getting condenser tubing that will stand 
up under your operating conditions? Do you have trouble 
getting increased heat transfer in existing units? 


Wolverine Tube has sure-fire answers to such problems. 


Over the years. Wolverine has developed tubing to meet in- 
dustry’s toughest specifications. Included in its product 
line is prime surface condenser tube, integrally finned heat 
exchanger tube ( Wolverine Trufin®) and duplex condenser 
tube—all in the widest possible range of sizes in copper, 


copper alloy. aluminum and steel alloys. 


Each of these condenser tubes is backed by Wolverine 
Tubemanship ... a program consisting of rigid quality 


control, constant research and sound engineering. 


For condenser tubing you can depend on, specify Wol- 
verine Tube. If you have a problem in design, corrosion or 
tube selection—bring it to Wolverine’s Field Engineering 
Service. Write on your company letterhead for complete 


information about Wolverine products and services. 


Integrally finned 
WOLVERINE TRUFIN 
TYPE S/T 


PRIME SURFACE TUBE CALUMET @ ECLA, INC. 


[oa] WOLVERINE TUBE 
LAs CALUMET @ ROCLA, INC. 


4 17268 Southfield Road 
Allen Park, Michigan 


Wolverine Trufin is available in Canada through the Unifin Tube Division, London, Ontario. 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, NEW YORK 
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NEW INSULATION features volume stability through a range of —450 
to +2200 F. It’s rigid enough to take service as a load-bearing surface 


Silica foams into acid proof insulation 


901 e Pure molten silica, activated 
by a foaming agent, boils and foams 
into millions of tiny, noninterconnect- 
ing bubbles. When it cools, a light- 
weight, rigid, inorganic block results; 
an acid- and heat-resistant material 
with a wide range of applications in 
the chemical-process and nuclear 
fields and general industry. 

Material, called Foamsil, is 99% 
pure fused silica. It won’t oxidize or 
absorb moisture. Insulating value of 
one in. is said to equal 18 in. of 
acid brick at 250 F. 

Temperature range is -450 to 
+1600 F cyclic, or to 2200 F con- 
tinuous. Dimensional stability is ex- 
cellent: material doesn’t warp, shrink 
or slump during rapid temperature 
changes, and won't crack or spall 
when heated, then water-quenched. 


Coefficient of expansion is low, 
about 1/18 that of low carbon 
steel, giving material volume stability 
throughout its operating range. It 
expands at temperatures up to 2200 F. 

Blocks of Foamsil can be used as 
load-bearing surface to eliminate 
some supporting and reinforcing 
structure. Block sizes are 11x17 and 
17x22 in., thicknesses up to 3 in. 
Various curved segments, fitting cov- 
ers and other shapes are available. 

Suggested applications include lin- 
ing tanks and pipelines containing 
hot acids; lining concrete, brick or 
steel stacks subjected to corrosive 
atmospheres; as underground ther- 
mal insulation; in electrostatic pre- 
cipitators, flues, tower packing, boiler 
settings.—Pittsburgh Corning Corp, 
1 Gateway Center, Pittsburgh 22, Pa. 


ACIDS CAN’T FAZE IT. Only excep- 


tions are hot phosphoric and hydrofluoric 


OXYACETYLENE TORCH flame doesn’t 


bother it. Water-quencifed, it won’t crack 
a. 








For more data on these items, use the post cards on page 151. 
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Identify your request with item number. 
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Foamsil at a glance 


Composition: 99% silica. No ab- 
sorption, capillarity or permeabil- 
ity. Material is incombustible. 

Compressive strength is 130 to 
210 lb per sq in. Resistant to all 
acids except hydrofluoric and hot 
phosphoric, but needs protection 
from caustics, abrasion. Density: 
10 to 12 lb per cu ft. 

Thermal conductivity for 11-lb 
density (K = Btu/sq ft/hr/deg 
F/in.) : K = .48 at 100 F, 1.0 at 
500 F, 1.85 at 900 F. 

Foamsil’s thermal shock re- 
sistance is excellent; temperature 
limits are —450 to + 1600 F cyclic 
and —450 to +2200 F continuous. 
Dielectric constant relative to air 
is 1.35, and coefficient of expan- 
sion is 3.5 X 10-7; pH is 7.0. 
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Refinery Power Plant Compares Bonnet Joints 


No maintenance for Crane Pressure-Seal valve 
on 10-year high-pressure/high-temperature service 


Ten years ago two 10-inch, high-pressure- 
temperature gate valves were installed in 
the power plant of a Midwest refiner. Each 
one was installed on a boiler lead line, where 
steam service is 900° F. at 1280 psi. 

One valve is a conventional bolted bonnet 
type; the other, a Crane Pressure-Seal 
Bonnet Valve. 

The bolted bonnet valve has required 
major maintenance four times in ten years 
because of bonnet joint leakage. 

The Crane Pressure-Seal Bonnet Valve, 
during the same period, has never leaked . . . 
has needed no maintenance of any kind! 


CRAN E VALVES & FITTINGS 


KITCHENS °« 


PIPE © PLUMBING e« 


Conventional valves fight line pressure 
with heavy flanges and bolts at the bonnet 
joint. The bolting requires restressing and 
maintenance with each extreme change 
in temperature. Crane Pressure-Seal design 
harnesses line pressure to keep the bonnet 
joint tight despite extreme variations in 
temperature and pressure. 

For complete information about Crane 
Pressure-Seal Bonnet Joint Valves— gates, 
globes, angles, stop-checks and swing-checks 
—in 600, 900, and 1500-pound classes—call 
your Crane Representative, or write to ad- 
dress below for new Circular AD-2336. 


HEATING « 


Here's the Crane Pres- 
sure-Seal Joint that elimi- 
nates bonnet joint leakage 
and maintenance on high- 
pressure -temperature 
services. 


AIR CONDITIONING 


Since 1855— Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers Serving All Areas 
In Canada: Crane, Limited, 1170 Beaver Hall Square, Montreal, Que 
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More equipment news 








Now in one package: automatic blowdown, sampling 


902 « “Total function” blowdown 
and sampling system combines, in a 
sleek console, the volume-control 
valves, heat exchanger and flash tank 
of the usual continuous-blowdown 
system, with all interconnecting pip- 
ing, plus five special features: (1) 
automatic aftercooling at the drain 
connection (2) automatic timed 
pressure flush to maintain high re- 
covery efficiency (3) complete in- 
strumentation (4) automatic sample 
cooling (5) matching cabinet sink 
for water tests. 

In addition to unique performance 
features, manufacturer points out 





For more data on these items, use the post cards on page 151. 


that packaged design saves engineer- 
ing man-hours, field-erection time 
and operating labor; yields compact, 
space-saving unit that will add to 
appearance of even the most eye- 
catching boiler room. 

Special-design individual volume- 


control valves have forged - steel 
bodies with stainless - steel “knife” 


closure to prevent galling. Valves 
are unconditionally guaranteed for 
10 yr. Flow rate may be reset under 
operating pressure with easy-to-read 
dial calibration. Full counterflow 
heat exchanger yields in excess of 
80% thermal recovery on most jobs. 


Identify your request with item number. 


To assure maintenance of high recov- 
ery rate, elements that normally show 
a gradual buildup of solids—strainer 
elements, flash tank, heat exchanger 
—are automatically pressure flushed 
each 8 hr. Duration of flush is adjust- 
able from 1 to 15 sec. Air-operated 
flush-control valves are of “sliding- 
gate” design to minimize possibility 
of sediment accumulation. 

Automatic aftercooling of sewer 
drains is adjustable to conform to 
local codes, usually set at 150 F. 
Aftercooler also condenses safety- 
valve blowoff from flash tank. High- 
pressure sample cooler is equipped 
with automatic cooling control. Illu- 
minated individual sight-flow indica- 
tors give constant visual check; com- 
plete panel instrumentation shows all 
pertinent temperature, pressure and 
level conditions. 

For testing boiler-water samples, 
color-matched laboratory cabinet has 
stainless-steel sink and nonstain non- 
breakable polished top and_back- 
splash of Johns-Manville Colorlith. 
Outlets for air and electricity are 
provided. 

Models are available in either 250- 
or 600-psi designs, to handle two, 
three or four boilers in a single con- 
sole with total capacities up to 6000 
lb per hr of blowdown. Units are 
completely shop tested under simu- 
lated load conditions. System illus- 
trated—4000 lb per hr, 250 psi— 
costs about $6000.—Fred H Schaub 
Engineering Co, 2110 S Marshall 
Blvd, Chicago 23, Ill. 





Brushless ac generators use rectifiers 


903 e Brushless ac generators come 
in 50-, 60- and 400-cycle models 
They are available in single and 3- 
phase output in all standard commer- 
cial voltages. The revolving-field 
units run through 600 v, with 60- 
cycle 3-phase sizes extending from 5 
to 400 kw; 400-cycle sizes from 1 


to 250 kw. Some sizes come in 2300 
or 4160 v. 

There is no possibility of sparks 
140 


with these brushless alternators, ac- 
cording to the maker. All spark- 
producing components have been 
eliminated and replaced with a sys- 
tem of rectifiers which changes part 
of the ac output to dc. The de is 
fed to the field poles of the exciter, 
and ac output of this revolving-arm- 
ature type exciter goes to a rectifier 
assembly which changes it to dc. 
The newly produced dc is then fed to 


the alternator’s revolving-field poles. 

Developmental work began in 1951, 
and models are said to have been 
successfully field-tested in hazardous 
environments. Units are available 
in single-bearing and 2-bearing close- 
coupled designs for direct connection 
to industrial engines. They can be 
supplied in 2-bearing design for belt- 
drive applications.—Kato Engineer- 
ing Co, Mankato, Minn. 
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Helical gear drives 
boast ratios up to 2217:1 


904 e Inline drives now 
quadruple reduction and larger sizes 
of double and triple reduction. Ca- 
pacities are up to 200 hp. 

Gear arrangement consists of hel- 
ical gear trains operating in high- 
capacity ball and roller bearings 
mounted in a cast-iron housing. In- 
put and output shafts are located in 
the same horizontal and _ vertical 
planes. Automatic splash lubrication 
of all moving parts is said to insure 
dependable lube.—Link-Belt Co, Pru- 
dential Plaza, Chicago 1, Ill. 


come in 





Cartridge ball bearings 
feature “lifetime lube” 


905 e Dual labyrinth seals hold a 
lifetime lube supply, use slinger ac- 
tion to circulate it for best perform- 
ance. Designed to standard double- 
row bearing widths, cartridge bear- 
ings are said to have extra-large res- 
ervoirs for factory-applied lube. 
Seals are made up of inner and 
outer shields, fitted to create both a 
horizontal and vertical labyrinth. 
Running tolerances are close, so lube 
can’t escape, dirt can’t enter, accord- 
ing to manufacturer.—Hoover Ball 
and Bearing Co, Ann Arbor, Mich. 


Clamp-on ammeter 
measures ac and de 


907 e Said to be the only instru- 
ment of its type to measure both ac 
and dec, unit comes in eight different 
sizes and measures up to 1000 amps. 

The improved ammeter has a larger 
damping chamber in each size range, 
to make readings more easily. To 
operate, you press the trigger and 
snap tongs around an electrical con- 
ductor; you don’t break either circuit 
or insulation. Readings are instant. 
Unit is made without coils or wind- 
ings. Columbia Electric Mfg Co, 


4519 Hamilton Ave, Cleveland, Ohio. 
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Speed reducers adapt 
to any mounting position 


906 e Series features a basic unit, 
with either single- or double-reduc- 
tion helical gearing, which can be 
mounted directly on the driven shaft 
standard-stock 
vertical bases. Four basic sizes pro- 
vide output speeds of 10 to 431 rpm, 
capacities of 1/6 to 15 hp. 

Units are available in three types: 
V-belt, sprocket or gear drive to in- 
put shaft; direct drive to 
shaft; motorless to attach to custom- 
er’s motor.—Boston Gear Works, 14 
Hayward St, Quincy 71, Mass. 


or in horizontal or 


motor 
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says, “Modern living takes smart maintenance, too” 


[ got a chuckle out of a clipping that Wilson Ed- 
wards (no relation) sent along with a note recently. 
Wilson is a consulting engineer I’ve known for 
many years and one of the nice people who relay 
interesting tidbits for my possible use on this page. 

This item seems to be aimed at folks who feel 
that earning a living in today’s world is a tough 
business. It quotes instructions issued to employees 
by a store proprietor in 1870: 

“Store will open at 7 am and close at 8 pm, 
except on Saturdays when it will close at 9 pm. 
Employees will sweep floors, dust furniture, shelves 
and showcases, trim wicks, fill lamps and clean 
chimneys. Make your pens carefully (you may 
whittle the quills to suit your individual taste). 
Open windows for fresh air. Each clerk shall bring 
in a bucket of water and a scuttle of coal for the 
day’s business. 

“Any employee who smokes Spanish cigars, uses 
liquor in any form, gets shaved at the barber shop, 
or frequents pool halls, will give his employer every 
reason to question his integrity. No matter what 
your income might be, you should not contribute 
less than $25 per year to your church, 

“Men employees will be given one evening off 
each week for courting purposes, or two evenings 
each week if they go regularly to church. After 
an employee has spent his thirteen hours of labor in 
the store, he should spend his leisure reading good 
books and contemplating the error of his ways.” 


Wilson’s note adds, . . . “It’s obvious that the 
people who sigh for the ‘good old days’ either don’t 
remember ‘em clearly, or only know what they’ve 
read or heard from some old-timers. A lot of this 
thinking is fostered by the big doses of ‘stress and 
strain of modern living’ fed to the public by a 
flock of so-called ‘experts.’ Mental illness is a very 
real thing in today’s world, but any good doctor 
will tell you that treatment is no field for amateurs. 

“Some of the claptrap we read these days simply 
offers an easy excuse for lack of self-discipline. 
We have a ‘complex’ because ‘life is moving too 
fast for us.’ Grandfather didn’t have one because 
life in his day was serene. But this theory ignores 
a significant fact. In those days, a 600-psi boiler 
was a daringly high pressure. Today, it’s common. 
What’s happened? Power-plant equipment had to 
be developed to meet increasing demands placed 
on it. Don’t think for a moment that the human 
machine hasn’t made a lot of progress in develop- 
ment, too, to meet demands of ‘modern living.’ 

“But if a guy drives himself without proper food, 
exercise and rest, how much different is he from 
power-plant equipment that gets little or no pre- 
A breakdown is inevitable. 

“Overdoing anything is bad, always has been, 
always will be. But today, if a boiler drops a tube 
don’t blame it on the fact that it hasn’t been in- 
spected for two years. Just say the poor thing is 
suffering from a ‘complex.’ ” 


ventive maintenance? 
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(Left, A) wide bucket ‘‘L’’ type wheel. (Right, B) regular type wheel for Coppus Steam Turbines 


Now... for low steam consumption — 


COPPUS TURBINES can be furnished 
with wide bucket *‘L” type wheel 


Good news for steam turbine users 
where low steam consumption is im- 
portant! 

The Coppus Type ‘“‘L’’ Wheel is the 
answer to this problem. Larger turbine 
buckets are employed to make the most 
economical use of steam. 

In every respect the Coppus Turbine 
offers the top-quality features and ad- 
vantages that have made the Coppus 
line outstanding for efficiency and econ- 
omy. For example: 


e@ Turbines rated close to your exact hp 


POWER * SEPTEMBER 1958 





requirements, from 150 hp down to frac- 
tional. No need to buy a bigger, costlier 
turbine than your conditions call for. 

@ A larger number of steam nozzles, 
controlled individually by manually op- 
erated valves. 

e@ Exclusive pilot operated excess speed 
safety trip supplementing constant 
speed governor. 

@ Replaceable cartridge type bearing 
housings. 

@ Optional carbon ring packing glands. 


Coppus Steam Turbines ranging from 
150 hp down to fractional, in 6 frame 
sizes, make turbine dollars go 
farther. Send for Bulletin 135 on 
Coppus Turbine. 


COPPUS 
ENGINEERING 
CORPORATION 
169 Park Avenue 
Worcester 2, Mass. 

Sales offices in 

THOMAS’ 

REGISTER 





New Taylor TRANSCOPE Recorder brings ‘you 


REVOLUTIONARY ACCURACY AND 
BIG-INSTRUMENT FEATURES 


a" 


es A 6, cP AM PAM., 
AA Min ht ith PE 


Front of Panel Control Settings let you make adjustments 
easier, quicker, and better . . . from the front of the panel 
. while recording! You can clearly see what you are 
doing, and the results, because the record is continuous. 
Stays on Automatic Control while the recorder is re- 
moved for inspection. The unique Set Point Transmit- 
ter remains plugged in the case, providing continuous 
fully automatic control. 
Complete Indicating Control Station while recorder is 
removed. You see the variable. There’s no need to shut 
down the process for instrument service or adjust- 
ments. Horizontal gage at top of recorder will show 
either process variable or air output to valve, as de- 
sired. 
Receives Three Variables to be recorded or indicated; 
has a Set Point Transmitter, an Automatic-to-Manual 
switching lever, a Cascade or process-output indicator, 


and many other features . . . all in a compact case. 


rac 





MADE FOR EACH OTHER! 


The Taylor TRANSCOPE Controller and 
Recorder are companion instruments. 
Together they give you new standards 
of process control performance. . un- 
precedented accuracy and adaptabilty. 


8 


Ideal for the time constants of modern 
processing, exceptionally fast and re- 
sponsive to adjustments, the TRANsSCOPE Controller is 
also highly adaptable and simple to maintain. Write for 


ay Bulletin 98278. 


144 








m 





“No other recorder, 
regardless of size, 
puts so many features 


in so little panel space.”’ 


“SERVOMATIC” Motor assures lifetime accuracy of pen po- 
sition, Transmitter signal is received and amplified 
by individual force-balance servomechanisms. Spring 
feedback and powerful pneumatic motor give 150 
times greater power than normally available for pen 
positioning. 

0.1% Threshold Sensitivity—a new standard of accuracy. 
Responsiveness to transmitter output is 0.1%, and 
because of the very small pneumatic displacement of 
the input capsule, is practically instantaneous. 
Optional Alarms. Each SERVOMATIC motor can operate 
either an electric or pneumatic alarm. Each alarm can 
be adjusted for one high and one low, or two high or 
two low operating points. 

For Further Information about this revolutionary new 
recorder, see your Taylor Field Engineer, or write for 
Catalog No. 98286 Taylor Instrument Companies, 
Rochester 1, N. Y., or Toronto, Ontario. 


a atts 
Laylor Lnslrumenta 


———— MEAN ——— 
ACCURACY FIRST 











VISION + INGENUITY - DEPENDABILITY 
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“voU CAN BE REPLACED 
But Our P.F.I. Standards Can’t’’ 


POWEK °* 


Machining Backing Rings for Butt Welds 
Dimensioning Welded Assemblies 
Linear Tolerances Bending Radii 

Shop Hydrostatic Testing 

Cleaning Fabricated Piping 

Built-up Weld, Metal Bosses 

Welded Nozzles—Spacing 
Preheat-Postheat Before, After Welding 
Arc-Welding Dissimilar Ferritic Steels 
Stress Relieving Practices 


o woo ~~ oOo & WN - 


_ 


THE PIPE 
FABRICATION 
INSTITUTE 


SEPTEMBER 1958 


Sure it’s aggravating not to find what you are looking 
for... when you need it. 

But, Sir, it’s easy to replace your missing file of P.F.I. 
Standards, just write the Institute’s headquarters in 
Pittsburgh, using the coupon below. 

While these Standards are packed with vital data on the 
design, fabrication and erection of industrial and high 
pressure—high temperature piping, they do not 
explain the many advantages of shop fabrication. 

Shop fabrication by firms responsible for the develop- 
ment of P.F.I. Standards is your only real assurance 
of meeting the most exacting requirements of piping, 
whether it’s welded, bent, coiled or vanstoned ... 

in any metal as a component or a complete assembly. 
Write for all ten P.F.I. Standards or indicate in the 
coupon below which ones could be helpful to you. 


THE PIPE FABRICATION INSTITUTE 


Devoted to the Technical and Economic Problems in Piping 
ONE GATEWAY CENTER, PITTSBURGH 22, PA. 





Please send me the P.F.I. Standards indicated 
1 ‘eS > &-S- or F S89 


Name 








Compeay——<< 








Address - City 





As advanced ,as atomic power plants 














INFILCO ION EXCHANGERS 


treat boiling water reactor condensate at 
50 GPM PER SQUARE FOOT 


Two 6’-6” diameter mixed bed demineralizers with a total 
surface area of 64 sq. ft. are now being installed to handle 
3,200 gpm of reactor condensate. These units will produce 
polished condensate with a conductivity of approximately 
0.1 micromho in a fraction of the space and at much lower 
installation cost than conventional equipment. 


INFLUENT 
3200 GPM 





The plant design is based upon extensive pilot plant studies 
using a 24” diameter unit to treat unfiltered condensate at 
200 gpm (68 gpm per sq. ft.). The equipment and tech- 
niques developed for this plant are also applicable to high 


pressure conventional and super-critical pressure plants. a saat 


Results of pilot plant studies and design features of this a 
ultra-modern installation will be sent free upon request. 
Write today for Reprint #88. 





Infilco Inc., General Offices: Tucson, Arizona, P.O. Box 5033 
Field Offices throughout the United States and in foreign countries. 


THE ONLY COMPANY Impartially offering equipment for ALL types of water and waste processing—coagulation, 


precipitation, sedimentation, flotation, filtration, lon exchange and biological treatment. 68502 
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Gate and Globe 


VALVES 


150-800 Pounds Service 


To eliminate forever potential body- 
bonnet leaks, Vogt engineers have 
developed these new General Purpose 
valves with seal welded bonnet joints. 


This new addition to the world’s most 
complete line of forged steel valves in- 
corporates all the features of other Vogt 
GP valves—hard faced seats, hardened 
stainless steel wedges, drop forged 
pressure parts, and the numerous other 
advantages of Vogt’s valve line. 


The desirable safety feature of a back 
seat on the stem is retained while still 


offering the elimination of a possible 
body-bonnet leak. 


na Available NOW in both gate and 
: pees globe types, “%«" thru 2”, and in both 
Series — — Valve Le socket weld and screw ends. These are 
wstrete priced identical to the bolted bonnet GP 
ies 2821 Globe V _ valves; gate valves the same as Series 
waieel plist wee en J» -F211T and globe valves the same as 
~~ Series 12141. 
Both series identical in dimen- ye 
sions and have 13% chrome Address Dept. 24A-FP - 


stainless steel trim. «(| for literature 


HENRY VOGT MACHINE COMPANY, Louisville, Ky. 


SALES OFFICES: New York, Chicago, Cleveland, Dollos, 
Comden, N.J., St. louis, Charleston, W. Vo., Cincinnati. 
oo t a FORGED STEEL 


VALVES 
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One of two shell.seetiéhs of the Eddystone 150,000-sq ft surface 

oe condensef “being readied for shipment at the Westinghouse Lester, 
*" ~Pa., plant. The condenser will serve the 5000-psi turbine now being 
built for the Philadelphia Electric Company. The most efficient oper- 
ation of the turbine, the condenser and its auxiliaries is assured because 

all were designed and built by one manufacturer . . . Westinghouse. 








New Westinghouse Condenser 


will help Eddystone 5000-PSI Turbine 


set world’s efficiency record 


ANOTHER GIANT STEP has been taken towards the completion 
of Philadelphia Electric Company’s Eddystone station. 
Westinghouse has shipped the 150,000-sq ft surface condenser 
to serve the world’s most efficient turbine. Now being built by 
Westinghouse, the Eddystone turbine will use the highest tem- 
perature and pressure steam ever projected...5000 psi at 1200°F. 


New Condenser 

Because the Eddystone station will use a once-through steam 
generator, Westinghouse and Philadelphia Electric engineers 
jointly developed several new features for this surface con- 
denser. Both of these Westinghouse “‘firsts’’ were announced to the 
industry during the early design stages. 

The detection and location of even small leaks are made pos- 
sible by twenty sampling compartments in the condenser’s 
upper hotwell and collecting trays below the tube sheets. The 
lower hotwell is divided into three sections, and if any one be- 
comes contaminated, the condensate can be by-passed into a 
water tank. 

Through the second feature, during start-up or in the event 
of a trip-out or emergency, steam must be diverted from the 
turbine to the condenser. To protect the condenser from high- 
pressure and high-temperature steam, this steam is passed 
through four condenser injection coolers, which act as desuper- 
heaters and pressure reducers. 


Fifty Years of ‘‘Design Firsts’’. . . 

Through Plowback of Earnings into Research 
The installation of this Westinghouse condenser marks the 50th 
anniversary of Westinghouse research in designing and building 
surface condensers. During the past 50 years, Westinghouse has 
developed many of the basic condenser designs that today help 
the industry to produce low-cost electricity. Westinghouse 
“design firsts” include radial-flow, air ejectors, steel diaphragms 
for tube expansion, vertical propeller pumps and reverse flow 
valves. 

Because of its vast and continuing research projects, West- 
inghouse has been traditionally first with design improvements. 
That’s why it pays to specify Westinghouse. You get today... 
the surface condenser of tomorrow. 

For complete information, contact your Westinghouse repre- 
sentative, or write Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pennsylvania. J-50608 


you CAN BE SURE...1F ITS Westinghouse 


Research developments 
now underway 


Through Plowback of Earnings into research, 
Westinghouse is pioneering many condenser de- 
velopments that will do much to help the indus- 
try meet future loads with low-cost electricity. 
Following are a few of the projects that are un- 
derway in the $6,000,000 Westinghouse Steam 
Development Laboratory, 


Lower costs for foundations 


Westinghouse research and development engi- 
neers are exploring new structural designs that 
promise toslash the weight and size of surface con- 
densers and result in lower costs for foundations. 


Dropwise condensation for 
improved heat transfer 


If tube surface were nonwettable, steam would 
condense as droplets, rather than as a heat- 
barrier film. Westinghouse is searching for the 
water repellent that will keep the tubes non- 
wettable throughout the life of the condenser. This 
research project will result in improved heat 
transfer rates ... and permit a great reduction 
in the size, weight and cost of condensers. 


Reduction of aerodynamic losses 


Westinghouse engineers are probing all the inter- 
related causes of aerodynamic losses in the tran- 
sition section between the turbine and the cone 
denser. These studies, made in cooperation with 
the turbine department, are leading to design 
changes that will give the industry condensers 
that are not only smaller, but more efficient. 


Greater velocity 
for increased efficiency 


The greater the water velocity, the better the 
heat transfer rate. Also true the greater the 
velocity, the shorter the life of the tubes. In the 
Westinghouse Steam Development Laboratory, 
engineers are busy studying ways to prolong the 
life of tubes subjected to water velocities greater 


than the present seven to eight feet per second. 





USE To get top performance oa Steam Unit Heat- 


ers, Steam Heating Systems, Steam Process 
Work, Hot Water Heating Systems, Domestic 
Water, Summer-Winter Units—Water Process 
work, air must be eliminated. Hoffman Vents 
are designed to vent the air accumulations so 
that the equipment will function effectively. 

Installation of these vents now on old or 
new jobs will insure the maximum efficiency 
of the equipment. 


NO. 74 VENT FOR 


| NO. 78 HIGH PRESSURE aay 
STEAM UNIT HEATERS ; ro HOH Pees | | sa 
} VENT VALVE 


SHOULD BE INSTALLED AT 
*iGrt POINT IN SYSTEM 





4g TAPPING FOR PIPING CONNECTION 
BETWEEN VALVE DISCHARGE 
AND DRAIN 











NO. 79 WATER VENT 


STEAM INLET ~\_ 
oe 

Sag, 

4 
—* 


(4 y \ 
i ied 
HOFFMAN STEAM | #3 a \ 


UNIT HEATER 
VENT 


nil 
INSTALL 

EVEN WITH TOP 

OF UNIT HEATER 





ask 
so 


TO RETURN 


To insure best results, Steam 
Unit Heaters must be “pip- 
ing hot.” The No. 74 vent 
is a float type vent espe- 
cially designed for use with 
Steam Unit Heaters. This 
vent will expel the air as 
it accumulates. 

Size Connection: %4” male, 
Y” female. Maximum Op- 
erating Pressure: 35 P. S. |. 


An air vent for systems, 
with steam from 
constant source such as Dis- 
trict Heating, Pressure 
Reducing Stations and 
Zoned Systems. 
Size Connection: %” male, 
Ye” female. Venting Pres- 
sure: 10 P. S. 1. System 
Pressure: 15 P. S. lL. 


Designed for use on high 
pressure hot or cold water 
mains and process appli- 
cations. Cast brass body. 
Safety drain connection for 
discharging moisture en- 
trained in the vented air. 
Has drain tube fitting and 
ferrule for %4” O.D. tubing. 
Size Connection: %4” male, 
Ya" female. Maximum 
Operating Pressure: 150 
P. S. l—will withstand 
hydrostatic pressures of 
450 


For good circulation on an 
water system (hot or cold 
it is necessary to let the 
air out. The No, 79 vent is 
for use on hot or 
cold water or =~ 
process applica ap- 
ped at top for %” |. P. S. 
safety drain connection 
for discharging moisture 
entrained in the vented air. 


‘Size Connection: %4” male, 


Y2” female. Maximum Op- 
erating Pressure: 75 P. S. |. 


SPECIALTY MFG. CORP. 


1700 W. 10th Street, In 
ondensation Pumps, Forced Hot Water 
ing Wholesalers of Heating and 


Equipment. 
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To get more info 
on new equipment 
or FREE copies 

of latest bulletins 








follow these 
easy steps 


Preceding pages tell you what's new 
in plant equipment. Each item is num- 
bered. For more details on any item, 
write its number here 


New free bulletins are listed and 
numbered, beginning on back of this 
page. To order those you want, write 
POWER item number here —do not 
use manufacturer's bulletin number. 


Put 3¢ stamp on self-addressed card and mail 


it to us. We'll pass along your request to the 
various companies, they'll send the info 
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I want details on these New Products: 


‘Ue fe foe | oe | ee | ee 


Send me these FREE Bulletins: 
ILL 


LILILILILILIL | 


Please use before January 1, 1959. Vold after this date 














My Neme .....0200. 
Home Address .. 

City & State 

TID ccccsess 


Company . 


I want details on these New Products: 


Lisscoust fieniveait Mimtieilstiesinadlilaseail Mltandl 


Send me these FREE Bulletins: 
JL] 


LOILILICICICICI 


Please use before January 1, 1959. Void after this date 

















My Nome... 
Home Address 
City & State .. 
Title 


Power co McGrow-Hil! Publication 


| want details on these New Products: 





f | f 1 | | | 1 | 


a ys es | SE 
Send me these FREE Bulletins: 
T ILI CE CIC ICILI LI 


ack “heck | | 
Void after this date 9/58 
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Please use before January 1], 1959. 


My Nome 
Home Address 
City & Stote 
Title .. 
Company 


Power a McGraw-Hill Pub 





This Month's FREE Literature 


Power 

Reader Service Deportment 
330 West 42nd Street 

New York 36, N. Y. 


Power 

Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 


Power 

Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 






































AIR CONDITIONING, HEATING 


Air-conditioning units are tepic of 54-p 
bulletin 786. Discusses special design features, 
standard accessories, selection steps, capacities. 
Includes diagrams, tables. American Air Fil- 
ter Co, Inc, 215 Central Ave, Louisville 8, Ky. 


Cycloidal blowers for vacuum service are 
discussed in 14-p booklet VP-158. Includes 
construction, technical data, Full-color cuta- 
way illustrates features. Dresser Industries, 
Inc, Roots-Connersville Blower Div, 900 W 
Mount St, Connersville, Ind. 


Air treatment, distribution products are cov- 
ered in 32-p booklet D-5199, Book has sec- 
tions on air handling, conditioning, heating 
and electronic air cleaning. Westinghouse 
Sturtevant Div, Dept T-189, 200 Readville St, 
Hyde Pk, Boston 36, Mass. 


Heating is topic of 8-p brochure 587. Dis- 
cusses how to heat gas, vapor, liquid with 
indirect-fired heaters. Includes application 
photos. Brown Fintube Co, Elyria, Ohio. 


BOILERS AND ACCESSORIES 


Coal-tired packaged steam generators up to 
200 psig are discussed in 10-p bulletin 1100. 
Photos, diagrams illustrate features. Interna- 
tional Boiler Works Co, E Stroudsburg, Pa. 


Bent-tube boilers are covered in 22-p bul- 
letin VF-VS 2. Diagrams illustrate various 
installations from 26,400 to 675,000 lb steam 
per hr. Henry Vogt Machine Co, Louisville 
10, Ky. 


Watertube packaged boiler for oil, gas, coal 
is described in 20-p catalog VLP. Diagrains, 
photos, tables included for factory-built and 
field-erected units. Erie City Iron Works, 
Erie, Pa. 


Cyclone dust collectors are described in 8-p 
bulletin C-958, Gives detailed description of 
design, structural features; application draw- 
ings. Ducon Co, Inc, 147 E Second St, Min- 
eola, N. Y. 


ELECTRICAL EQUIPMENT 


Dry-type transformers are discussed in 20-p 
buyer’s guide GEC-1600. Includes 60-cycle in- 
door or outdoor single- and 3-phase units. 
General Electric Co, Schenectady 5, N. Y. 


Butyl insulation for wire and cable is ana- 
lyzed in 28-p booklet. Includes charts and 
technical listings giving data on electrical 
qualities, heat serviceability, temperature re- 
sistance and aging properties. National Elec- 
tric Products Corp, Gateway Center, Pittsburgh, 
Pa. (Continued on page 164) 
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and FACTORY-FIRE-TESTED ...Too! 








Flexibility of choice with a complete 
“Superior Guaranteed Package” 
Capacities to 50,000 lbs. per hour 
Design pressure to 900 p.s.ig 
Fully or semi-automatic operation 
Integrated console or free-standing pane! 
Electric or pneumatic metering combustion 
controls 
lectric position (parallel) combustion 
controls 
Rotary cup burner to 27,000 lbs. per hour 
Single or multiple steam atomizing burners 
Single or twin element feedwater regulator 
Steam or air puff soot blowers 
Low and high duty superheaters 
Separate packaged economizers 


All this with undivided responsibility, 
guaranteed performance and efficiency 
for minimum maintenance. 















Specialists in PACKAGED BOILERS... exclusively 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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Superior Packaged Boilers at N.J. State 
Hosp. Total capacity 132,000 lbs. of 
eam per hour. Automatic firing of gas 
id oil with pneumatic metering con- 

| and automatic draft regulator 


Why not choose your “guaranteed” packaged 
boiler to meet the needs of your job, just as you 
would when specifying a field-erected plant, and 
still get the advantages of factory assembly, factory- 
fire-testing, and most important, undivided respon- 
sibility? 

The Superior Packaged Boilers pictured here are 
“job-planned” units incorporating burner and control 
equipment as specified by the purchaser, and tested 


‘at actual working conditions before shipment. 


Testing involves all functional equipment: forced 
draft fan, burner, combustion controls, programming 
equipment, etc., mounted or connected to the boiler, 
thus providing a guaranteed product with undivided 
responsibility. Why settle for less? Why purchase 
half a package? For details write for Catalog 1000-W. 











TERIOR 


PACKAGED BOILERS 











Tom Schwift 
and His Marvelous 
Flow Transmitter 


%): somnolent August morning, as 
CU; kindly old Dr. Harding was pot- 
ting some tea roses in his green- 
house, his attention was distracted by 
a familiar rapping at his door.*‘Tom 
Schwift!’’ he exclaimed. ‘‘Come in, lad!’’ 
A moment later Tom Schwift (for it was 
indeed the young inventor ) strode through 
the door. 

‘‘Aha, young Tom!”’ exclaimed the pro- 
fessor.‘ Tell me, what have you been invent- 
ing now, for I detect a note of ill-suppressed 
excitement in your demeanour.” 

Blue eyes a-twinkle, the young genius 
nonchalantly vaulted a row of nasturtiums. 
“Oh, nothing much,” he remarked casually. 
“Come have a look.”’ 

ae Back at his labo- 

; ‘ratory, young Tom 
beckoned casually 
toward a draped 
object in the cor- 
ner. Spine actingle 
with anticipation, 
the beloved old 
professor snatched aside the drape. A gasp 
escaped his beloved old mouth. For, truly, 
this latest invention appeared a worthy 
successor to The Electric Bath Mat, The 
Automatic Gravy Boat and The Mechani- 
cal Chicken Plucker which had brought 
fame to the modest young genius. 

Brushing the mist from his wise old 
eyes, 5 ae Harding queried, ‘And, 
pray tell, what is it, boy ?” 

Quelling his amusement at his elder’s 
ignorance, (for he was never one to dis- 
play impatience in the presence of less 
nimble wits), young Tom launched into 
an explanation. 

“I’ve dubbed it the Tom Schwift Flow 
Transmitter, sir,”’ bespoke the lad, mod- 
estly lowering his lashes. 

‘Bless me!’’ expostulated Dr. Harding. 
“But it 

“Notice,” Tom went on, “‘that the en- 

tire unit is hardly larger than a steam tur- 


“Smaller than a breadbox!”’ 
expostulated the professor. 


bine. Pressure differentials are recorded in 
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this seven-gallon mercury tube, activatin 
a cleverly designed torquing system, which 
in turn is transmitted to a series of bel- 
lows, forcing air into a Navy weather 
balloon. In early tests, the balloon fre- 
quently sailed off with the whole shebang. 
This difficulty I resolved by bolting the 
unit to a concrete slab.”’ 

Dr. Harding nervously polished his 
pince-nez. “‘My boy,”’ he pontificated 
gently, “‘the best of us occasionally . . . 
ahem . . . well, goof!”’ 

“You mean... ?’’ stammered the lad 

“I fear it is all too true,’’ interjected 
the older man. “Yes, young Tom, once 
again Hays has beaten you to the punch! 
The Hays Model 245 Differential Pressure 
Transmitter has many points of clear supe- 
riority over your crude contraption. . .and, 
upon my word, over all the devices I know 
about in the flow measurement dodge.”’ 

“Smaller, I suppose,’’ brooded Tom, 
staring moodily out the window. 

VENT PLUGS ’ 
/PANGE SPRING “The Hays 

~ ee Transmitter 

sree. 15 frictionless 


and liquid-free.”” 


po ee hi 

“Smaller than a breadbox,”’ rejoined 
the other. “‘Also there are no torque tubes, 
gears or like that . . . nothing, my boy, in 
the way of mechanical friction. The differ- 
ential transformer core moves directly with 
the bellows. And the Hays transmitter uses 
none of that costly mercury, lad. It is 
liquid-free, the only sensing unit being the 
single element bellows.” 

‘‘Jehosophat!’’ muttered Tom testily. 

Warming to his subject, the kindly pro- 
fessor continued: ‘‘Another fascinating 
spec of Hays Fantastic Flow Transmitter, 
5 paces serves, is a guaranteed recorded 
accuracy of 14% of full scale signal 
above 10% of scale!’ 

Sensing that his young associate had 
ceased paying attention, Dr. Harding tip- 
toed to the door. Closing it gently, he 
heard the blue-eyed young genius mutter- 
ing. . . “Wonder if those chaps at Hays 
have thought of an electric salt shaker!’ 


(Gentle reader, write for Bulletin 5 8-1 228-107 
or ‘*The Hays Boys in the Catskills?” ) 


Be Lied 


President 
MICHIGAN CITY“3, INDIANA 





Marmaduke 

sed _____ Continued from page 130 
big dredging job he was bidding on. 
But he was afraid that a large com- 
petitor would underbid him. 

“Frank explained his biggest prob- 
lem was getting his largest suction 
dredge into the small inner bay where 
the dredging was to be done. Be- 
cause he couldn’t get his dredge un- 
der the wooden highway bridge, he 
figured he’d have to add at least $10,- 
000 to his bid to cover taking the 
dredge apart and shipping the pieces 
overland by truck to the dredging 
location. That problem interested me, 
so we drove out to the bridge where 
I got the lay of the land. 

“The wooden bridge was a_ half 
mile inland from the bay, and con- 
nected two busy bay areas. Clearance 
under the bridge was only eight feet 
at low tide. Fred told me there were 
no movable parts to the bridge so 
he’d have no choice but to bypass it 
with his dredge. 

“His problem looked tough, all 
right. We sat there watching the busy 
2-way traffic crossing the wooden 
structure. 

“I’m sure I could have the low 
bid,’ Frank explained, “if I could 
only knock off that $10,000 in dis- 
mantling and trucking costs. Hell, I 
don’t think my competitor has brains 
enough to solve this problem, either.’ 

“What's it worth to you if I get 
your suction dredge past that bridge 
without dismantling her?’ I asked. 

“Frank gave me a fishy look, then 
answered, ‘Marmy, if you do that, 
you got yourself an easy $3000, in 
cash, on the barrelhead.’ 

“That was all I wanted to hear. 

“Instead of showing up at the ship- 
yard on Monday, I did a little inves- 
tigating locally. After a trip to City 
Hall and a few calls to the State 
Highway Commission that morning, 
I learned some interesting facts. One 
was that the bridge could be taken 
out of service—but for only 24 
hours. There was a 20-mile detour 
around the bay that traffic could use 
in the meantime. 

“Checking the tide tables, I learned 
that the highest tide for the month 
was from minus two feet to plus seven 
feet. That gave me nine feet to fig- 
ure with. 

“That night I told Frank my plan 

it all depended on the State High- 

(Continued on page 156) 
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HERE'S A 
SPECIAL ADVANTAGE 
- OF THE 

LJUNGSTROM:® 


h availability 


These five basic factors assure you that the 
Ljungstrom Air Preheater will give exceptionally 
long periods of uninterrupted availability: 


1. UNIFORMLY HIGHER COLD-END METAL TEMPERATURES. 
This minimizes the danger of local corrosion 
due to cold spots. 


2. POSITIVE CLEANING ACTION. A mass-flow soot 
blower is normally installed at the cold end of the 
Ljungstrom where deposits are most apt to 
accumulate. Daily cleaning with superheated steam 
or compressed air removes any deposits. 


3. INSPECTION PORTS. You can see for yourself, at any 
time, the condition of the heating surfaces. 


4. REVERSIBLE COLD-END BASKETS. Elements in the 
cold end are separated into small baskets, which can 
be inverted when one end starts to wear thin. These 
baskets are easy to replace, too. 


5. SELECT MATERIALS FOR HEATING SURFACES. Constant 
research determines the material best able to 
withstand service conditions. For example, the 
cold-end elements are made of a special alloy and of a 
heavier gauge than the hot-end elements. 

For the full story on how high-availability is 
built into every Ljungstrom, write for our 
38-page manual. 
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As a pioneer manufacturer of mechanical packings, Allpax 
has had extensive experience in developing and fabricat- 
ing packing materials for the most exacting requirements 
of industry. Allpax rings for valves and pumps have 
proved themselves consistent winners through perform- 
ance and preference in the field. All types are supplied in 
either molded, mandrel cut or endless form with butt or 
mitre joints. 


Y For manufacturers — 
Allpax Rings cut costs and do a better job because 
they are precision-made in a complete range of 
sizes and a wide variety of materials. Right types 
available for each pump or valve requirement for 
whatever material handled. 


For replacement — 

Accurate dimensions and proper types make re- 
placement easier— insure a tight seal without 
danger of scoring or unnecessary wear on shafts 
or valve stems. 


Use Allipax rings for: 
GENERAL SERVICE e PETROLEUM SERVICE e STEAM @ WATER e AIR e 
HIGH and LOW TEMPERATURE e ACID and CHEMICAL SERVICE ETC. 
Each ring made to exacting packing requirements 


LLPA 


“The Packing that Packs All” 
(= FOR OUR CATALOG — TODAY! 





A complete line of packing, tools, gasket materials 
Distributors in principal cities 


THE ALLPAX COMPANY, INC. 


160 Jefferson Ave., Mamaroneck, N. Y. 
CANADIAN DISTRIBUTORS: Albion Asbestos Packings Ltd., Montreal 8, Quebec 





Marmaduke 
Continued from page 154 


way Commission’s approval in case 
he did get the contract. 

“Three weeks later Frank’s bid 
turned out to be the lowest by $5000, 
so he got the job. I quit the ship- 
yard and went to work for him. 

“After working out our schedule 
to the minute, we got everything 
ready. A few days later we towed a 
big barge under the wooden bridge 
at low tide and placed cribbing on 
the barge’s deck to shore up the hot- 
tom of the bridge span. The traflic 
was detoured at 8 pm that evening, 
and we started cutting the bridge 
span that was over the barge with 
crosscut saws. When the tide came 
in, the barge raised the sawed bridge 
span. We towed the barge carrying 
the span down the channel and an- 
chored it. Then, we brought the big 
dredge up the channel past the open 
bridge. 

“Next, we towed the barge with 
the bridge section back into place. 
We had bolted strap iron cradles at 
both ends of the cut bridge so it 
would receive the span we had re- 
moved. It was high tide and_ the 
span lowered into place as the tide 
ran out. The barge was towed out 
from under as soon as it was free. 

“The entire job took exactly fif- 
teen hours. By 11 am traffic started 
across the bridge again. Frank could 
use the same method for moving his 
dredge out into the bay after the job 
was completed. 

“Smigoski paid me the $3000 and 
gave me a steady job keeping his 
floating equipment in repair during 
that dredging operation. 

“That winter a red-headed bar- 
maid from the Jolly Roger Cafe that 
I had been dating steady started get- 
ting serious. So I signed aboard a 
tramp freighter heading for Australia. 
In Sydney, I cleaned up a sticky 
heat-balance problem and all I did 
was put three pregnant kangaroos and 
a tired duckbill platypus to work. 
But that’s another story,” roared 
Marmaduke, as he suddenly started 
pawing through his blueprints again. 


—SME 


POWER AND MarMy 

We at the Hale Organ works enjoy 
reading Power. We especially look 
for Marmy’s engineering stories. 


C Hate, El Dorado, Ark. 
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B&W Hollow Forgings 
—for piping economy 


Petroleum and power engineers have found a solution 
of their piping problems at B&W. They save time and 
money by specifying high-quality B&W Hollow Forg- 
ings that have been produced under carefully controlled 
conditions from initial electric furnace melting through 
final inspection. B&W production techniques include 
uniform and thorough working of the ingot, which re- 
sult in excellent forging properties. 

Piping is being supplied in a wide range of fractional 
sizes and a selected range of standard pipe sizes in car- 
bon, intermediate Croloy and stainless Croloy steels. 

For additional information, write for Bulletin S-16, 
The Babcock & Wilcox Company, Process Equipment 
Department, Barberton, Ohio. ~ $-474-HF 
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This huge B&W draw bench for the production of Hollow 
Forgings is capable of taking a 26,000 pound pierced ingot. 


in heavy-duty service 


Ask for this 
BULLETIN: $-16 


A 


BABCOCK &* 
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This New 


RikzaIb4P) 


is the only 21,” to 4” 
geared threader that’s 


Jam-Proof 


It’s safe—can’t jam and knock 
equipment around when you 
thread pipe by power drive 
Automatically kicks out after 
standard thread is cut. Work- 
holder sets to size before put- 
ting on pipe — other easier 
work features. See it at your 
Supply House! 
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My biggest 
boner... 





happened to the chief engineer’s son 
who was put in charge of a new 
branch plant. Shortly after he was on 
the job a plant wing was built within 
a few feet of the plant’s open-vented 
blowoff tank. Blowdown went to the 
town’s sewer. Trouble started when 
a strong west wind blew spray from 
the vent pipe against the new build- 
ing, messing up the paint and smear- 
ing the windows. 

The new chief told the office that it 
would cost about $1000 to move the 
tank, but explained he could solve 
the problem for only $5. He had a 
mechanic plug the 6-in. vent line. 

About six o’clock one morning, the 
fireman on night duty started to blow 
down the boilers. You guessed it, 
The sewer started to backfire for 
blocks around. Plumbing was rup- 
tured in homes and gunk was blown 
all over bathrooms, creating a hor- 
rible mess. Sections of sewer were 
blown up and the old rust-eaten blow- 
off tank let go, blowing a geyser of 
earth, steam and debris all around. 
There wasn’t a window left in the new 
office building. The chief's house was 
hit like the rest. But, he must have 
known what caused the trouble be- 
cause he never showed up at the plant 
and blew town in a hurry. Since then 
I’ve had a deep respect for vents. 


A H Mou tron, Pittsfield, Mass. 


Westinghouse Electric Corp is 


building a 3600-rpm_ turbine-genera- 
tor for Pacific Gas and Electric Co. 


A pilot plant to produce three 
tons per month of tantalum and 
columbium is being built by U.S. 
Industrial Chemicals Co. 





57) 
PLAN Modernize now 
for growth and profits 


Power’s Plant Design issue will be 
ushered in next month. It will be 
our contribution to the McGraw-Hill 
PLAN ’59 editorial program aimed 
to show how industry and all Amer- 
ica can benefit by modernization of 
plant and equipment. Watch for it! 
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Generators 
emilee ____ Continued from page 97 

Next, purge the cooling system 
with carbon dioxide and then fill with 
hydrogen. If time is limited, you 
can do this with the unit running, 
but you may use 50 to 100% addi- 
tional gas, because the gas is dif- 
fused rather than stratified. 

Hydrogen cooling systems are 
fairly complicated, and operators 
need thorough instructions in han- 
dling them. Manufacturers’ service 
representatives will usually teach the 
operators. The men should become 
familiar with written operating pro- 
cedures, and learn how to add hydro- 
gen and purge the unit. 

Posting a diagram of the hydrogen 
system near the unit with all valves 
numbered and normal valve posi- 
. tions indicated is helpful. 

Generator shaft hydrogen seals 
depend on an oil ring carried a few 
pounds above hydrogen pressure. 
This stops hydrogen leakage. An ac 
motor-driven pump backed up by a 
dc motor-driven unit and/or by a 
supply from the main turbine-lubri- 
cating system supplies the seal oil. 

These backups furnish a depend- 
able seal oil supply, but if unit has 
no de-driven backup, station and unit 
are shut down, and ac power is lost, 
all sources of sealing oil may also 
be lost. Then, about the only way to 
keep hydrogen from blowing out into 
the turbine room is to vent it to 
waste. This reduces system pressure 
so leakage into the turbine room is 
small. If seal oil pressure loss is 
expected to continue for some time, 
purge the unit with carbon dioxide. 

Gas cylinder supply. Maintain- 
ing enough carbon dioxide and hy- 
drogen gas cylinders may be vex- 
atious. Cylinders are often rented 
from a supplier who wants to min- 
imize the number tied up at the plant. 

Find out from manufacturer’s data 
and by actual test how many bottles 
of carbon dioxide you need to purge 
the machine, both when standing still 
and when running. Assuming the 
unit is full of hydrogen, you need 
enough carbon dioxide to empty, re- 
fill and again empty the unit while 
at a standstill. This is the minimum. 
For hydrogen, you need at least 
enough cylinders to fill the unit twice 
when at a standstill, assuming you 
can get additional cylinders within 
a few days after ordering. 
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N OW you thread 4,’ 427’ 5” and 6” pipe 
with only One set of dies 


with the New PIESID> 


No. 161 4” to 6° Geared Pipe Threader 





Check These Time-Savina Features: 


1, Jam-Proof for safe thread- 2, Only1Set of High Speed 
ing by power or hand. Drive Dies threads 4’’, 412"’, 5’’ and 
pinion kicks out automatically _6”’ pipe. 2 quick release knobs 
when full thread is cut. Die for fast size settings. Adjust- 
head can’t jam. able for tapered or straight, 
over or under size threads. 


x # Plate Type Workholder sets to size before put- 


ting on pipe. Just one screw to tighten — no bushings. 


What’s more the new No. 161 has all the time-saving and proved 
performance features that have made the Ri@atb 65R-TC and 
4PJ Threaders the world’s most popular. Save time on your large 
pipe jobs... order the 161 from your Supply House today! 
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Underground hot pipes 
stay free from trouble...when you 


INSULATE WITH GILSULATE 


One of the most difficult problems 
in designing underground hot piping 
systems is providing positive corro- 
sion protection against electrolytic, 
chemical or galvanic attack. The an- 
swer lies in the use of GILSULATE. For, 
in addition to its excellent insulating 
properties, this naturally-occurring 
hydrocarbon is chemically neutral in 
all soils, dielectric, and moisture-proof 
and water-proof as well. 

GILSULATE’s low thermal conduc- 
tivity, low cost and easy installation 
make it possible for schools, colleges, 
housing projects, hospitals, industrial 
plants and other institutions to install 
central heating with underground pip- 
ing and to realize the savings in equip- 
ment and operating costs which such 
systems provide. 


We'll help you with your plans 


If you are planning to rehabilitate 
present piping, or to install a new un- 
derground hot piping system, call the 
nearest GILSULATE Distributor listed 
on the page opposite this advertise- 
ment. His own extensive experience 
in heating and air conditioning, plus 
the research, engineering and field 
supervision facilities of the American 
Gilsonite Company are at your dis- 
posal... without obligation. They will 
work with your engineers in check- 
ing specifications, unusual soil condi- 
tions, and actual installation to make 
sure that the finished job is completely 
satisfactory. 

If you would like complete infor- 
mation On GILSULATE insulation, or 
would like to be put on the mailing 
list to regularly receive free copies of 
PIPE INSULATION NEWS, send your 
request to any of our offices. 
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expensive, time-consuming preparation re- 
quired by many insulating systems. You 
just pour it into the pipe trench, shovel- 
point it around the pipes, and tamp it. 
Pipe heat does the rest. 

















Heat fuses the GILSULATE to pipes and 
joints to form three zones: Zone 1, a flex- 
ible, heavy-duty water barrier; Zone 2, of 
firmly-cemented granular GILSULATE that 
provides excellent thermal insulation 
under wet or dry conditions: and Zone 3, 
which provides a final zone of thermal in- 
sulation and a support for the water-proof 
structure. 


TRIPLE ZONE INSULATION 
FOR UNDERGROUND HOT PIPES 


AMERICAN GILSONITE COMPANY 
Affiliate of Barber Oil Corp. & Standard Oil Co. of Calif. 
134 West Broadway, Salt Lake City 1, Utah 

3537 Lee Road, Cleveland 20, Ohio 


Distributors in Principal Countries of the World 
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GILSULATE DISTRIBUTORS 


Ask for a demonstration of 
GILSULATE’s unique properties 


ALABAMA 
Paimer & Lawrence, 
3110 Clairmont Ave. So., P.O. Box 1572, Birmingham 
ARIZONA 
Carns-Hoaglund Company, 420 N. 15th Avenue, Phoenix 
CALIFORNIA 
Industrial Insulators, Emeryville & Los Angeles 
COLORADO 
Joy and Cox, Inc., 2124 Broadway, Denver 2 
CONNECTICUT 
A. F. Hinrichsen, Inc., P.O. Box 446, Stratford 
FLORIDA 
George A. Israel, Jr., Jacksonville, Miami & Tampa 
Manufacturer's Sales Co., 
1826 No. Pace Bivd., Pensacola 
GEORGIA 
John A. Dodd Co., 299 Techwood Drive, N.W., Atlanta 
ILLINOIS 
Eagle Industrial Co., Inc., 1021 N. 18th St., E. St. Louis 
Roy 0. Nelson Company, 330 S. Wells St., Chicago 6 
INDIANA 
Jackson Engineering Co., Inc., Ft. Wayne, Indianapolis, 
Lowell & Terre Haute 
IOWA 
Allied industries, inc., 2727 Middie Rd., Davenport 
KENTUCKY 
Jackson Engineering Co., Inc., 
660 S. 5th St., Louisville 2 
LOUISIANA 
Edgar Murray Supply Co., Inc., 
232 Canal St., New Orleans 6 
MARYLAND 
Freemire & Associates, Inc., 
2802 Ridgewood Ave., Baltimore 15 


MASSACHUSETTS 

Beaulieu and Munroe, 82 Crescent Avenue, Boston 25 
MICHIGAN 

John F. Wolff Company, 726 Lothrop, Detroit 2 
MINNESOTA 

Paul W. Abbott Co., Inc., 704 Vandalia St., St. Paul 14 
MISSOURI 

Anderson-Stolz Corp., 1727-33 Walnut St., Kansas City 8 
NEW JERSEY 

A. F. Hinrichsen, inc., 9 Ampere Parkway, East Orange 
NEW YORK 


Ashley Equipment Corp., Albany—Saratoga Rd., Cohoes 
H. V. Boggs Co., Inc., 419 E. Jefferson St., Syracuse 2 
A. F. Hinrichsen, Inc., 50 Church Street, New York 7 
J. B. Magee Assoc., 349 Franklin St., Buffalo 2 
NORTH & SOUTH CAROLINA 
Applied Engineering Co., Greensboro, N.C., 

& Orangeburg, S.C. 
NORTH & SOUTH DAKOTA 
Lignite Combustion Engineering Corp., 

215 Airport Rd., Bismarck, N.D. 
OHIO 
William G. Jewett Co., 33697 Aurora Rd., Solon 
The Henry P. Thompson Co., Cincinnati & Columbus 
OKLAHOMA 
Loeffler-Greene Supply Company, 

1604 N.W. 5th, Oklahoma City 


OREGON 
Winsor Co., 20031 Marine View Drive S.W., 
Seattle 66, Washington 


PENNSYLVANIA 
Holly Specialties Co., Inc., 
Wainut & 63rd Streets, Philadelphia 39 
J. F. Scouler Company, 2120 Market St., Camp Hill 
Tutein Equipment Co., P. 0. Box 4453, Pittsburgh 5 


TENNESSEE 
John M. Dooley & Assoc., 1832 McCalla Ave., Knoxville 
Hurston-Conaway, Inc., 2470 Poplar Avenue, Memphis 


TEXAS 
J. R. Dowdell & Co., Austin, Corpus Christi, Dallas, 
Ft. Worth, Houston, Lubbock, San Antonio 


UTAH 
Williams, Gritton & Wilde, 204 Dooly Bidg., Salt Lake City 


VIRGINIA 
Shultz and James, Inc., 9 E. Cary St., Richmond 19 


WASHINGTON 2 
Winsor Co., 20031 Marine View Drive S.W., Seattle 66 


CANADA 
Banton Engineering Specialties, 

360 Richmond Road, Ottawa, Ontario 
Canwest Industrial Products, 

1210—11th Ave., S.W., Calgary, Alberta 
Engineering Equipment Co., Ltd., 

874 Beaumont Ave., Montreal, Que. 
insul-Mastic Corporation, Ltd., 

1400 Spruce St., Winnipeg, Manitoba 
Perry Products Ltd., 

586 West 6th Avenue, Vancouver 9, B. C. 
Michael Stuart Co., Ltd., 

102 Eglinton Ave. E., Toronto, Ontario 
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Turboblowers — Theory, Design 
and Application of Centrifugal 
and Axial Flow Compressors and 
Fans. By A J Stepanoff, Ingersoll- 
Rand Co. 6% x 91%, 377 pp, illust, 
$8. John Wiley & Sons, Inc, 440 
4th Ave, New York 16, N. Y. 

Basic theory for designing blowers 
has shown definite trends toward uni- 
fication of fundamental hydrody- 
namic relationships for all turbo- 
machines and away from the indirect 
thermodynamic basis commonly used 
in the past. This trend makes avail- 
able the extensive experience ac- 
cumulated in several related fields, 
especially in centrifugal pumps, to 
the design of blowers. 

This book covers hydrodynamic 
and thermodynamic aspects of tur- 
boblowers. It gives the present state 
of the art of building turbocompres- 
sors in this country and abroad. 
Several important deductions known 
and confirmed by observations can- 
not be found by using internal en- 
ergy and enthalpy functions alone. 
By using the concept of available 
energy these deductions can be sim- 
ply developed. 

Theory of axial flow impellers is 
built on the actual fluid deflection 
angle rather than airfoil lift coeffi- 
cients. The forced vortex pattern 
of flow through axial flow stages is 
logically developed through this de- 
sign procedure. 

Chapters of the book cover: theory 
of centrifugal impeller, vortex theory 
of Euler’s head for incompressible 
fluid, general characteristics of tur- 
bomachinery — incompressible fluid, 
hydraulic performance of centrifugal 
blowers, thermodynamics of turbo- 
blowers, blower casing, leakage, disk 
friction, mechanical 
thrust, compression 


losses, axial 
with cooling, 
centrifugal fans, axial flow fans, high- 
pressure multistage axial flow com- 
pressors, design of mixed flow 
impellers. 


The Procedure Handbook of Are 
Welding Design and Practice, 
Lith Edition. 6 x 9, 1300 pp, 1100 
illust, $3.00. The Lincoln Electric 
Co, Cleveland 17, Ohio. 

This edition of the basic reference 
text has been extensively revised. Its 


eight sections are divided by subject 








What job 
(lo you have 
for a 
VIKING 
PUMP? 


Sizes From 2/3 to 1050 
G. P.M. Capacities 


king positive displacement 
strial pumping require- 
you need 
positive, 
$ are your 
thin or thick. 
ine there are 750 









cataloged models in 20 sizes, with addi- 
tional thousands of specially built pumps 
a This le selection assures you 
of the right pump to fit your needs. 
S stall Viking P Save space; 
Save dollars! Save it 
” 





the way you want it done. 


Send today for Catalogs 
Section BW and CW 


VIKING 
PUMP COMPANY 
—_—_—_____—__- & - - —_————— 


Cedar Falls, lowa, U.S.A. 
In Canada, it's “ROTO-KING” Pumps 
See Our Catalog in Sweets Industrial 


Construction and Plant Engineers’ File 
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BOOST STEAM SYSTEM EFFICIENCY! SPECIFY... BUY 


GREATER CAPACITY . . . thru STRONG “‘lever-lift” trap action 
BETTER HEATING . .. thru rapid eliminati i 
STRONG Hydro- ichER EFFICIENCY a sate ar “sn arias 
Flex STEAM TRAPS a 
provide all LONGER LIFE . . . thru extra-heavy cast or forged canstruction 
these advantages: LESS WEAR ... only two parts move — no pins on larger traps 
INTERCHANGEABLE INTERNAL PARTS . . . made of tough stainless 
steel 


STRONG'S complete line contains a trap for every steam system: 0 to 2500 psi, 0 to 1100°F, 
if to 100, 000 Ibs/hour. 


iar SES 


Horizontal, inline traps: 


1408, 141S, 142S (semi- 
steel): same as 140-142, with 
a built-in strainer for remov- 
ing foreign matter. 


140, 141, 142, 143, 144 
(semi-steel): pressure-tem- 
perature limit — 250 psi at 
450°F; capacities to 11,500 
Ibs /hour 


Bottom inlet, top outlet traps: 


140T, 141T, 142T (semi- 
steel): same as 140-142, with 
a high capacity thermal vent 
for faster heating 


42, 43, 44, 45, 46 (semi- 643, 644, 645, 646 (cast 1543, 1544, 1545, 1546 
steel): pressure-temperature steel): pressure-temperature (forged SAE 4130 Chrome- 
limit — 250 psi at 450°F; limit — 600 iy at 800°F; Moly Steel): pressure - tem- 
capacities to 42,800 Ibs/hour capacities to 42,800 ibs/hour perature limit — 1500 psi 
at 950°F; capacities to 
42,800 Ibs/hour 
642 (forged steel): pressure-temperature limit — 400 psi at 850°F; capacities to 
2665 Ibs/hour (not illustrated) 


2544, 2545, 2546 (forged ASTM A335-P22 Chrome-Moly Steel): pressure-temperature 
limit _ 2500 psi at 1100°F; capacities to 42,800 Ibs/hour (not illustrated) 


Fr cmp information and proms, cal yu lel STRONG ditt 


TRONG, CARLISLE & 
: 508 Sandusky Street + 


__ STRONG'S NEW CATALOG is a complete “bible ‘steam 
every steam engineer's shelf. Write for your copy today! 


air traps « strainers * vacuum or pump g traps 
¢ontinuous blowdown valves ¢ separators * engine stops * FandT traps * reducing valves 
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Bookshelf 


pe ae ___ Begins on page 161 


matter, each with its own table of 
contents. They cover history, nomen- 
clature, weldability, mild-steel pro- 
cedures, cost data, machine design, 
structural design, applications and 
reference data. 

Major revision is in the structural 
section, which has expanded discus- 
sions of theory and application of 
rigid-frame and plastic design sys- 
tems. The weldability section in- 
cludes up-to-date zirconium and titan- 
ium specs. Mild-steel procedure sec- 
tion includes info on new iron- 
powder manual electrodes, automatic 
methods, hardsurfacing, carbon - arc 
work, tool and die welding, pipeline, 
piping and code welding. 


Applied Protective Relaying. By 
a staff of specialists. 239 pp, $3.00. 
Department of Technical Informa- 
tion, Westinghouse Electric Corp, Box 
2278, Pittsburgh 30, Pa. 

This book is a basic text, useful for 
study, and for practicing relay engi- 
neers and engineers indirectly con- 
cerned with relay systems. It covers 
application, setting and maintenance 
of protective relay systems. Based 
on classes taught by Westinghouse 
engineers, the book places most em- 
phasis on applications. 

The information given includes 
chapters on technical tools, phasors, 
polarity, symmetrical components; in 
strument transformers; generator, 
motor, transformer, station bus, line 
and pilot protection; system stability, 
reclosing and synchronizing; line 
protection for multiterminal and 
tapped lines; testing and maintenance 
data. 


Insulation Engineering Funda- 
mentals. By Graham Lee Moses. 
117 pp, paperbound, $2.75. Lake 
Publishing Co, Lake Forest, ill. 

The author, a top insulation au- 
thority, has presented important as- 
pects of insulation in detail. Every 
phase is described; basic concepts, 
selection, application, construction 
and testing of insulation for large 
and small rotating machinery and 
electronic equipment. 

In the back of the book there’s a 
glossary of insulation words and 
phrases. Designed to help beginners 
as well as the experienced engineer, 
this book is a useful reference guide. 
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unique location of condensate removal trays 
produces most effective deaeration and higher vacuum 











Another Big Difference in 


ROSS SURFACE CONDENSERS 


Innovations in Ross Surface Condenser design are 

numerous. Each provides distinct advantages. 
Arrangement of the condensate trays in the 110,000 

sq. ft. unit illustrated is a noteworthy example. They 
perform a triple service: 

1 By spilling the condensate into the live steam trans- 
portation area, the trays promote effective deaera- 
tion in the main shell. Droplets are thoroughly 
scrubbed with live steam. Entrained non-con- 
densibles are then released and swept into the air 
removal section. 

2 As a result of their converging pattern, the trays 
maintain vigorous steam velocities for scavenging 
non-condensibles. 


3 By reason of the trays’ effective draining action, 
water-blanketing or flooding of the tubes is mini- 
mized. All tube surface in the bundle therefore 
condenses steam at top efficiency, with uniform heat 
transfer over the entire bank. 

Keep your eye on the Ross design. It’s packed with 

benefits found in no other condenser. Discuss them 

with a Company representative at your convenience 

...and request Bulletin 8.2K1 now. 
American-Standard*, Ross Heat Exchanger Divi- 

sion, Buffalo 5, N. Y. In Canada: American-Standard 

Products (Canada) Limited, Station D, Toronto, Ont. 


* 
Amenican-Standard and Standard ® are trademarks of 
American Radiator & Standard Sanitary Corporation. 


:) American-Standard 


ROSS HEAT EXCHANGER DIVISION 
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SPECIFIC PACKINGS Free literature | 
FOR ALL CORROSIVE SERVICES Begins on poge 151 


11 Air circuit breakers, switchgear 
products are discussed in 66-p 
illustrated catalog. Unit break- 
ers and enclosures are grouped by 
frame size. Includes wiring dia- 
grams, applications. I-T-E Circuit 
Breaker Co, 19th & Hamilton Sts, 

White asbestos yarn Teflon multi-filament Philadelphia 30, Pa. 

Fan” lubricated ted with yarn, no lubricant. 





Insulating components made of 
silicone are listed in 6-p selection 
guide 10-109. Describes, illustrates 
step-by-step procedure for wind- 
ing motors. Dow Corning Corp, 
Midland, Mich. 


isihsk cadit dienes eflon multi- Silicone magnet-wire coating is 
lubricated with Fl ube. 5 described in 4-p brochure 10-404. 


Includes tables, charts and design 
objectives. Dow Corning Corp, 
Midland, Mich. 


Stationary storage batteries for 
emergency light and power use are 
topic of 24-p manual 210. In- 
Shredded Teflon encased Crocidolite blue asbestos cludes photos, graphs, tables. The 
in Teflon tape jacket. with Teflon. yarn surface-lubricated Electric Storage Battery Co, Ex- 

th Teflon. ide Industrial Div, Box 8109, Phil- 
adelphia 1, Pa 


MATERIALS HANDLING 


Ball-bearing troileys are listed in 


Teflon se aheliien. ge pan 20-p booklet 2636. 


Units come in 
two series for 3-, 4- or 6-in. 


I-beam tracks. Link-Belt Co, Pru- 
dential Plaza, Chicago 1, Ill 


Idlers with low maintenance re- 
quirements are described in 8-p 
: bulletin 925. Includes drawings, 
. hotos for all types of conveyor- 
Teflon tape impregnated Teflon tape lubricated Pp : . } 
hes sii’ thes’ edhos nara bb Ibrtoons suitable for oh spesial non-harden- belt units. Jeffrey Mfg Co, Colum- 
as with chemi- nitrating acid service. ing, non-melting lubricant. bus 16, Ohio. 
ly resistant lubricant. 
Conveyor-belt trouble-shooter is 
ro YTV *BRAIDED a pocket-sized slide card giving a 
& i \ quick method for locating prob- 
ff iM, ] i PACKINGS able causes of trouble. United 
“J ‘ States Rubber Co, Conveyor Prod- 
ucts, Mechanical Goods Div, Pas- 
is : é saic, N. J. 
Specific service conditions are always best handled with a packing de 
signed for the purpose. This is especially true when it comes to hard-to- Bin-level indicators, aerators are 
handle liquids in pumps, valves, agitators, mixers, plating equipment and listed in 20-p catalog. Gives cut- 
similar applications away and schematic drawings, 
: ; outline dimensions, specs. The 
For this reason John Crane has developed 15 individual field-proved types Bin-Dicator Co, 13946-152 Ker- 
of Chemlon Braided Packings. Within this line there is a type and style cheval Ave, Detroit 15, Mich 
that will meet any combination of service conditions and requirements. 


: . ’ MATERIALS 
1. All known industrial acids, alkalis or solvents. 


Refractory brick is subject of 
24-p booklet. Includes technical 
3. High or low shaft speeds, also valve stems. data, tables, graphs, conversion 


: . ae , charts for high-temperature appli- 
4. Longer packing life due to lower coefficient of friction and ontions Norton Co, Publicity 


non-raveling construction Dept, Worcester 6, Mass 


2. Temperatures from —120°F to +600°F 


Send in your service condition and we will recommend a Chemlon Braided 


: ‘ i : peel Steel forgings and_ super-alloy 
Packing best suited to your application. Request Bulletin P-325. 


steel products are discussed in 


; : 28-p booklet. Shows steps in- 
— ee \ RAR ™* . ‘ aie (Cc “ Ss : ‘ 
Crane Packing Co.,6430 Oakton St., Morton Grove, IIl.(Chicago Suburb). weleed in préducing custom-wade 


In Canada: Crane Packing Co., Ltd., Hamilton, Ont steel products. Midvale - Heppen- 
+T.M. for DuPont Teflon *T.M. for the Best in DuPont Teflor stall Co, Dept S-29, Nicetown, Phil- 
‘ adelphia, Pa 

Spy 

es mt Metal-ceramies for high-tempera- 

SHAFT SEA TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUN —are perwies ave covered ia 18-p 
l ¢ L ucTS H DS : m : : 

WECHAICES POCEINGS ae MS - vate Ba bulletin. Contains physical, me- 
CRANE PACKING COMPANY chanical, chemical i 


properties for 
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FLEXIDYNE WORKS 


The “dry fluid’’ in Flexidyne is tiny 
heat-treated steel shot. A measured 
amount, called the ‘flow charge,”’ is 
contained in the housing, which is 
keyed to the motor shaft. Inside the 
housing is a rotor, free to revolve 
relative to the housing, but connected 
to the load. 


When the motor is started, centrifugal 


force throws the flow charge to the 
perimeter of the housing, packing it 


between the housing and the rotor, which transmits 
power to the load. Initial slippage is momentary. Hous- 
ing and rotor become locked together and achieve full 


load speed without slip and at 100 


POWER * 


% efficiency. 


CALL THE TRANSMISSIONEER — your local 
Dodge Distributor. Factory trained by Dodge, he 
can give you valuable help on new, cost-saving 
methods. Look in the white pages of your tele- 
phone directory for ‘Dodge Transmissioneer.” 


SEPTEMBER 1958 


Overheated motors? 


IN NS 


Excessive belt maintenance? 


Breakage of materials being processed 
—like thread, wire, paper? 


N 


Expense of oversize or high 
torque motors? 


High demand rate? 


Expense of reduced voltage starters? 


NSN NN NS 


Clutch trouble? 


Breakage of transmission parts due to 
instantaneous shock loads? 


[N 


Damage artd recurring down-time 
from overloads? 


[N] 


FLEXIDYNE 


THE DRY FLUID DRIVE 


It is no longer necessary to accept the destructiveness—the 
costliness—of conventional starting in the mechanical trans- 
mission of power. Flexidyne changes that! 

Flexidyne is the new way to start loads smoothly—to protect 
against shock and overload—to save power—all without any 
sacrifice of efficiency at full load! 

This revolutionary development is ushering in ‘the day of 
the soft start’’-—which can mean thousands of dollars to you in 
equipment savings and in better, more economical operation. 

Flexidyne is available, off the shelf, in Drives and Couplings. 
Capacities range from fractional to 1,000 hp. Ask your local 
Dodge Distributor or write us for technical bulletin. 


DODGE MANUFACTURING CORPORATION, 3200 Union St., Mishawaka, Ind. 


DODGE 


<> of ct. Ind. 
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FEEDWATER 
—at LESS COST 





ae 
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Sa co HCR 
Top photo shows new outdoor hot lime-zeolite HOT LIME 


softener installation in a Southern refinery. 


ee ee es ZEOLITE 


zero hardness water between regenerations. T R E AT M is N T 


@ Start with the simplicity of operation ... add the low 
operating costs of hot lime-zeolite softening ... all made 
possible by the outstanding high-temperature performance 
of Nalcite HCR in the zeolite softeners. Results: Zero hard- 
ness water, from virtually any raw water source, with a 
minimum of testing and control required. See your water 
treating equipment manufacturer for details on new or 
conversion hot lime-zeolite treatment for your plant... 
and for top softener efficiency, specify Nalcite HCR. 


* Reg. Trademark of The Dow Chemical Company 


NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place e Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 


® When you use Nalcite resins, you take 
advantage of Nalco’s long and broad 
experience in water and process 
technology. 


PRODUCTS 
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ecermets for service up to 2800 F. 
Union Carbide Corp, Haynes Stel- 
lite Co Div, Kokomo, Ind. 


CONTROLS AND METERS 


Variable-speed drive and pneu- 
matic-control systems are covered 
in 8-p bulletin F-1882. Drawings 
illustrate various applications. 
U. S. Electrical Motors Inc, Box 
2058 Terminal Annex, Los Angeles 
54, Calif. 


Speed-measuring instruments are 
discussed in 20-p catalog 35. Il- 
lustrations, specs included. James 
G Biddle Co, 1316 Arch St, Phila- 
delphia 7, Pa. 


Electronic recorder for recording 
pressure, temperature, flow, liquid 
level is described in 8-p bulletin- 
spec sheet package. Gives details 
on two types of receiver units, in- 
tegrator and accessories. Hays 
Corp, Michigan City, Ind. 


Pressure - vacuum controls are 
listed in 8-p catalog 500, Includes 
illustrations, capabilities, limita- 
tions, features. United Electric 
Controls Co, 79 School St, Water- 
town 72, Mass. 


Liquid-level control which oper- 
ates with no moving parts in the 
liquid is topic of 16-p catalog. In- 
cludes photos, charts, diagrams. 
B-W Controller Corp, 2200 E 
Maple Rd, Birmingham, Mich. 


Variable-area flowmeters are sub- 
ject of 15-p handbook 10A9010 
Gives basic engineering data in- 
cluding tables, graphs and equa- 
tions for application, sizing and 
flow-rate calibration prediction 
Fischer & Porter Co, 795 Jackson- 
ville Rd, Hatboro, Pa. 


PIPING, VALVES 


Hydraulic tube fittings are de- 
scribed in 28-p catalog 556. Gives 
design and installation info, specs. 
Flodar Corp, 16911 St. Clair Ave, 
Cleveland 10, Ohio. 


Expansion joints are described in 
80-p catalog EJC-581. Gives com- 
plete data for rating joints 
subjected to axial or lateral 
movement or angular rotation, 
dimensions and weights for units 
from 3- to 72-in. dia. Badger Mfg 
Co, 230 Bent St, Cambridge, Mass 


Magnetie and motorized valves for 
air, water, gas, steam, oil and re- 
frigerants are listed in 24-p cata- 
log V-58. Includes flow charts for 
liquids and compressible fluids. 
Mercoid Corp, 4201 Belmont Ave, 
Chicago 41, Tl. 


Quick-coupling for piping is de- 
scribed in 6-p_ bulletin Photos 
{llustrate applications. Victaulic 
Co of America, Box 509, Elizabeth, 
. a (Continued on page 168) 
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CHANNEL COVER 


Detail of Type “D” closure on Atco high-pressure 
feedwater heater shows simplicity of dismounting 
and reassembly, isolation from contained condensate. 








TWO MILLION HOURS OF OPERATION 
PROVE ALCO’S TROUBLE-FREE CLOSURE 


The ALco Type “D” closure, standard on all ALco high- 
pressure feedwater heaters, has now rolled up more than 
two million hours of operation in power plants. During 
this time, the positive mechanical-locking design of the 
closure has turned in an outstanding record of trouble- 
free performance. 

In addition, the ALco Type ““D” closure provides many 
other important operational advantages. The closure’s 
locking strength is uniform. Screwed fastenings and 
locking devices are dry and cannot be corroded by con- 


ALCO 


densate. If maintenance of tubes is necessary, the closure 
is easily demounted with hand tools for full aecess to 
tube ends. Reassembly is quickly accomplished with the 
same hand tools. For added savings, no costly and time- 
consuming pressure welding is necessary. 

Specialists in any ALCO sales office will be happy to 
discuss with you in detail the design, construction and 


many advantages of the ALco Type “D” closure on 
feedwater heaters. For an informative brochure, write 


Aco Products, Inc., Dept. 135, Schenectady 5, New York. 


ALCO PRODUCTS, INC. 


NEW YORK 


SALES OFFICES IN PRINCIPAL CITIES 


Locomotives + Diesel Engines + Nuclear Reactors + 


Heat Exchangers - 


Springs - Steel Pipe - Forgings - Weldments - Oil-Field Equipment 














av WwW) 





> WHAT'S A 


WORTH? 


REFLECTING 


MAN'S EYE <@ 






RESOLVE NOW 
TO INSTALL ONLY 


THE SAFE 


DOUBLE LAYER 
GAUGE GLASS 


CHESTERTON MECHANICAL PACKINGS 


Everett 49, Mass. 
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PUMPS 


32 Packings, gaskets and seals, con- 
struction and uses, are covered 
in 12-p handbook AD-162. Deals 
with static sealing, dynamic seal- 
ing and special materials. The 
Garlock Packing Co, 423 Main St, 
Palmyra, N. Y. 


33 Molded cups for pump pistons, hy- 
draulic service and pneumatic 
requirements are subject of 6-p 
bulletin AD-145. Includes tables, 
photos and diagrams. The Garlock 
Packing Co, 423 Main St, Pal- 
myra, N. Y. 


34 Precision proportioning pumps are 
covered in 8-p catalog 604. De- 
tails, specs given for units from 
6cc per min to 730 gph. Hills-Mc- 
Canna Co, 4619 W Touhy Ave, 
Chicago 30, Ill. 


35 Centrifugal pump of the volute 
type is discussed in 8-p bulletin 
1440. Includes dimensions, charts, 
application info, a table on alti- 
tude and water-temperature cor- 
rection. Dunham-Bush, Inc, West 
Hartford 10, Conn. 


36 Internal-gear, sliding - vane and 
spur external-gear pumps in ca- 
pacities from 1 to 200 gpm are 
subject of 12-p catalog 100. De- 
scribes operating principles and 
internal construction. Tuthill 
Pump Co, 939 E $5th St, Chicago 
19, Tl. 
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along one stator axis develops a con- 
stant - magnitude, synchronously re- 
volving mutual flux linking the stator 
with the rotor. 

Since the squirrel-cage motor had 
been developed with a revolving pri- 
mary mmf, the pioneer investigators 
appeared to assume that a revolving 
primary mmf is an essential element 
of the squirrel-cage motor. This ap- 
parently suggested the double-revolv- 
ing field single-phase squirrel-cage 
motor theory based on the assump- 
tion that a single-phase alternating 
flux can be resolved into two equal 
superimposed constant - magnitude 
fluxes, revolving at equal speeds in 
opposite directions, and consequently 
that the single - phase squirrel - cage 
motor could be represented by two 
similar direct-coupled polyphase mo- 





Directions for ordering papers on page 178 
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Limilorque 
assures Safe, trouble-free 
valve operation 





...at Elrama Power Station, Duquesne Light Company 


The LimiTorque Motorized Valve Operator shown above is mounted 
on a 12” - 1500# Powell Gate Valve which is used as a Stop Valve on the 
#1 boiler steam lead at the Duquesne Light Company’s Elrama Power 
Station ... The Elrama #1 Unit is rated at 100,000 kw capability with 
steam at 1250 psi and 950°F. This is but one of many LimiTorque Motor- 
ized Valve Operators used by Duquesne Light Company in their various 
Power Generating Stations. 

Thousands of LimiTorque Operators are used in Power Plants and 
Generating Stations throughout the world, which is proof-positive of 
their absolute dependability, safety, operating economy, and long 
service life. 





Wherever automatic, remote valve operation is required, LimiTorque 


will provide rapid, precise control under a wide range of operating Be sure to send for our com 
conditions. Actuated by electricity, hydraulic pressure, air, or high pres- Sas aoe perced igre 
sure gas, LimiTorque can be readily field mounted on existing valves. nian an eee 
For specific applications, contact your valve manufacturer or nearest installation of LIMITORQUE 








LimiTorque representative. 
THERE IS NO SUBSTITUTE FOR om 


“ a ® | 
iin ilo rg lie PHILADELPHIA GEAR CORPORATION 


ERIE AVE. &G STREET, PHILADELPHIA 34. PENNA 
Offices in all Principal Cities 








INDUSTRIAL GEARS & SPEED REDUCERS: LIMITORQUE VALVE CONTROLS» FLUID AGITATORS> FLEXIBLE COUPLINGS 
Limitorque Corporation «+ Philadeiphia 
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CRUSHING FACTS 


PULVERIZER CO. 


USER 
REPORTS 


ORIGINATORS AND wanuracruncns) 
1349 MACKLIND AVE. 





“We've reduced 2,521,000 tons of 2” 
N & S coal to a %4” product. Crusher has 
given satisfactory service. Rings and screens 
have been renewed only once.” 


Replacement parts on this American AC-7C Rolling 
Ring Crusher after crushing 2'2 million tons of coal 
have cost only $0.0016 per ton (1/6th of a cent). 


There’s good reason for performance records like 
this. The American originated rolling shredder ring 
efficiently splits coal instead of crushing it. Coal 
spends less time in the crusher; therefore, there is 
less attrition in the crushing chamber and less wear 
on the screens. Further, the rings are reversible for 
double wear. In addition, the effectiveness of the 


crushing elements permit slower operation speeds. 


Our engineers will analyze your reduction problem. 
No obligation to you. 


PULVERIZER COMPANY 
|] OF RING CRUSHERS AND PULVERIZERS 


ST. LOUIS 10, MO. 





Technical briefs 


ee Begins on page 134 
tors excited for opposite rotation. 

This theory results in complica- 
tions that make it difficult to under- 
stand, similar to the situation that 
would develop if it was attempted to 
represent the single-phase transformer 
as two similar polyphase transform- 
ers connected with opposite sequences 
to a common load. 

The paper goes on to present the 
author’s position, and his comments 
on Alger’s paper, “The dilemma of 
single-phase induction-motor theory,” 
above. AIEE paper, No. 58-940 


Caleulation of induction - motor 
torque and power. By W H Mid- 
dendorf, University of Cincinnati 
This paper shows the derivation of 
an equation which gives induction 
motor torque as a function of ap- 
plied voltage with complete theoreti- 
cal accuracy. The derivation is made 
possible by the discovery of a sim- 
ple relation between the load current 
of equivalent right- and left-hand L 
networks. The exact equation is sim- 
plified by neglecting certain insig- 
nificant terms. The resulting equa- 
tion is then found to yield relations 
for the slip at which maximum devel- 
oped torque occurs, and maximum 
developed torque, which gives nu- 
merical results with negligible error. 
Similar improvements are made in 
the equation for maximum developed 
power and the slip at which maxi- 
mum developed power occurs. These 
equations allow the engineer to de- 
termine important values of torque 
and power accurately and conveni- 
ently. A/EE paper, No. 58-778 


Sources of electromagnetic vibra- 
tion in single-phase induction 
motors. By L W Magyar, General 
Motors Corp 

The importance of keeping close toi- 
erances in machining and processing 
induction-motor parts is pointed out 
by the great influence dissymmetries 
have on noise generation. The ran- 
dom character of rotor conductivity 
and permeance distribution make 
probable the generation of force 
waves that result in multiple slip- 
frequency beat. 

In a motor with even number of 

(Continued on page 174) 
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Biggest Plus in 


CONDENSER TUBE tic... CHASE dependability! 


Dependability is more than just a word with Chase. It’s a reality! 
Or, rather, one hundred and twenty million pounds of reality. 
That’s roughly how much Chase Antimonial Admiralty has been 


put into service since 1935. What does it mean? Simply this: 
superior corrosion resistance under adverse conditions... far 
fewer equipment breakdowns...extra years of money-saving serv- 
ice. Each a profitable plus! See! Today write for your free 54- 
ee athe . ie ‘ BRASS & COPPER CO. 
page manual: “Chase Condenser and Heat Exchanger Tubes. WATERBURY 20, CONN. 
Kennecott Copper Corporation 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 
Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York (Maspeth, L. 1.) Philadelphia Pittsburgh Providence Rochester St.Louis San Francisco Seattle Waterbury 
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Detroit Edison Company’s River Rouge plant. Combustion control system uses the Hagan Master Sender as the basic unit. 


HAGAN CONTROLS ALL THREE BOILERS 








Control panel and Console at the River Rouge plant.Close — Main firing aisle. Here Hagan Power Positioners regulate 
check on all phases of station operation is facilitated by the flow of pulverized coal to meet steam demand accu- 
the high accuracy of the Hagan Ring Balance meters. rately and dependably. 
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BLAST FURNACE GAS 


MAIN SUPERHEAT TEMPERATURE 








This comparison of Blast Furnace gas flow and Main Superheat Temperature shows 
how closely Hagan control maintained the set point, regardless of the fact that BF 
gas flow fell to zero almost instantaneously at one point. Note the suppressed 
range of the superheat temperature chart (600°F-1000°F), each division is only 10°. 


AT DETROIT EDISON'S RIVER ROUGE PLANT 


Detroit Edison Company’s River Rouge plant easily 
qualifies as one of the nation’s largest steam generating 
plants. It has three huge twin-furnace boilers, each 
made by a different manufacturer. But all three boilers 
are equipped with Hagan Combustion Control, Hagan 
Steam Temperature Control, Hagan 3-Element Feed- 
water Control and Hagan metering. 

Fuels used are pulverized coal and blast furnace gas 
from a nearby steel mill. In spite of wide and sudden 
variations in the flow of BF gas, steam temperature 
and header pressure are held within established close 
limits. Steam temperature control includes flue gas re- 
circulation and attemperation for unit #1; burner tilt 
and attemperation for unit #2; firing split control with 
a heat-exchange type attemperator for unit 73. 

Hagan 3-element feedwater control system has proven 
advantageous during startup, blowdown, and shutdown 
periods. Fully compensated for variations in pressure 
and temperature, the Hagan system permits mainte- 
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nance of accurate automatic control over a wide range 
of operating conditions. 

Hagan’s experience with the design and construction 
of control systems for every type of boiler, plus leader- 
ship in the exact control of multiple fuel firing, was a 
valuable asset in building the River Rouge systems. 
Hagan’s highly qualified field engineers also contributed 
to the rapid and successful completion of this unusual 
installation. 

Hagan skills and experience are available to you. A 
letter or phone call will bring complete information, 
or a Hagan engineer will be glad to discuss your 
particular problem. 


MAGA 


HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 


CHEMICALS & 
CONTROLS, INC. 


1 


Fil OlviSiONs: CALGON COMPANY HALL LABORATORIES 


TOR 


IN ANADA: HAGAN CORPORAT N ANADA MITEC 





IWS 


VERTICAL 
TURBINE 


Type coe Heo poe Fs 
BHBSV 


for 
Vertical 

Pump 

Drives 


SPEED CONTROL — Oil con- 
stant speed governor with \E™ 
overspeed stop. SF 








DYNAMICALLY BALANCED ROTOR — 
Either steel forged with corrosion 
resistant steel blading or solid steel 
one piece with precision milled buck- 
ets available to suit requirements. 


BEARINGS — Segmental self-level- 
ing type thrust bearing plus two 
babbitt lined radial bearings and 
shaft packing — all removable with- 
out dismantling turbine. 


FORCED FEED LUBRICATION 
— Completely self-contained 
system with “no-oil” stop. 


The Whiton Vertical Turbine is extremely versatile, com- 
pact and dependable . . . ideal for vertical pump drives 
and other similar applications. The vertical design requires 
minimum installation space and allows great freedom of 
location. Simplicity of design and construction results in 
ease of operation and servicing. 


With this vertical turbine added to the line, Whiton’s 
vertical and horizontal steam turbines offer a broad range 
of power supply applications. Complete data on the new 
vertical turbine and others available on request. 


MAXIMUM OPERATING SPECIFICATIONS 
POWER o 1000 HP 
SPEED to 8500 RPM 
STEAM PRESSURE o 1250 PSIG 
STEAM TEMPERATURE 1050° FIT 


THE WHITON MACHINE COMPANY 
NEW LONDON, CONNECTICUT 


ulon 
st [B56 
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stator and rotor slots, the first ordei 
force wave, responsible for bearing 
rattle and vibrations by bending the 
rotor shaft, is always a result of 
manufacturing imperfections. 

All higher frequency vibrations, 
which are not multiples of line fre- 
quency, are the results of rotor dis- 
symmetries. A wave chart based on 
the derived equations can be con- 
structed to facilitate the closer tracing 
of noise sources. 

By testing rotors under actual oper- 
ating conditions, and measuring the 
dissymmetry level by a pickup volt- 
age, potentially noisy rotors can be 
located. These rotors may also be 
the cause of poor performance. AJEE 
paper, No. CP-58-849 


Lubrication 


Radioactive tracers in extreme- 
pressure lubrication. By E H 
Loeser, R C Wiquist and S B Twiss, 
Chrysler Corp 

Extreme - pressure lubricant addi- 
tives have been used for about 30 
years to prevent scuffing (cata- 
strophic wear) in applications of 
high unit loading, such as found in 
hypoid gears. The trend in modern 
engine design has necessitated use of 
mild extreme-pressure (EP) additives 
in lubricants to prevent scuffing the 
cams and tappets in valve trains, even 
though the mechanism of film forma- 
tion is not fully understood. To make 
continued advances in EP lubrica- 
tion, more should be known about 
the mechanism of EP film formation. 

The authors reviewed recent liter- 
ature on radioactive tracers. They 
found that radioactive tracers have 
been successfully applied in the study 
of physical and chemical surface 
films. The radioactive tracers are 
usually incorporated in the film-form- 
ing additive or compound. In the 
studies reviewed, the radioactive 
tracers were used to determine: (1) 
the quantity of one or more of the 
components in the adsorbed film (2) 
the location of a component on a 
surface (3) the rate of film forma- 
tion or depletion in static or dynamic 
tests under controlled conditions, such 
as surface material, temperature, load 
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INSULATION GUIDE Curb expensive heat loss, control temperatures within minimum 
tolerances with performance-proved Pabco Insulations. 
For power plant piping and equipment, a Pabco Insulation insures 
peak performance wherever temperatures must be maintained 
up to 1900° F. Pabco’s Caltemp and 85% Magnesia insulations are 
‘*Precision-Molded”’ by a patented process in both pipe and block form. 
For data on technical advantages ...case histories... or engineering 
consultation, write ...or call...a Pabco insulation engineer. 


PABCO 


INDUSTRIAL INSULATIONS DIVISION 


Fibreboard Paper Products Corporation + San Francisco 19 + Chicago 54 * Houston 4 » New York 16 «Los Angeles 
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BEL 


MECHANICAL PACKINGS & TEFLON* SPECIALTIES 


Eleven Lines Serve Every Plant Need: 1—BEL-VEE Molded V-rings. 2—CRISSCROsS 
Braid. 3—Centrifugal Pump. 4—Air Compressor. 5—Hydraulic. 6—Valve 
Stem. 7—TEFLON ‘“‘Chemical Proof’? Packings & Gaskets. 8—‘‘Chemical”’ 
Seals. 9—TrEFLON and Rubber Expansion Joints. 10—SprRaALWOUND and 
Woven Gaskets. 11—Sheet Packing and TEFLON Stock. 

* du Pont trademark 
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and speed (4) the loss of film after 
physical or chemical treatments, such 
as solvent extraction, evacuation, or 
abrasion (5) the penetration of film 
components into a metal surface. 

The initial study of the EP addi- 
tive zinc dialkyl dithiophosphate, 
using radioactive phosphorus-32, pre- 
sented in this paper demonstrated 
that (1) a chemical film is formed 
on the surface (2) the amount of 
bound phosphorus depends on the 
surface treatment and increases with 
time and temperature until equilib- 
rium is reached (3) the dynamic test 
conditions greatly increase the amount 
of bound phosphorus in the film, 
indicating that surface temperature, 
pressure or wear has a marked effect 
on film formation (4) the quantity of 
bound phosphorus in dynamic tests 
increases with load and speed and 
(5) the amount of bound zinc (X-ray 
spectrometer determination) in the 
static tests increases as a function of 
temperature but not as rapidly as 
bound phosphorus. NESC paper, 
No. 70. 


Computers 


An application of the digital com- 
puter to steam-turbine testing. 
By R G Schuerger, Cleveland Elec- 
tric Illuminating Co 

This paper describes the digital- 
computer technique used to calculate 
results of the performance test of a 
large steam turbine-generator unit 
(No. 4 at the Eastlake Plant of Cleve- 
land Electric Illuminating Co). They 
felt that using a digital computer for 
these calculations would (1) reduce 
the time lag between running the test 
in the field and developing final re- 
sults (2) save man-hours devoted to 
computation (3) eliminate random 
human errors (4) provide valuable 
experience in the techniques of using 
digital computers. 

Computer accuracy is at least equal 
to that of manual calculation since 
the same basic principles and pro- 
cedures are followed. And, since 
many chances for human error are 
eliminated, accuracy can easily be 
better. ' 

The company used an /BM-650 
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computer—a magnetic-drum digital 
computer with decimal input and out- 
put. Because of the length of their 
particular test calculation, they had 
to process each test run in two passes 
through the computer. Pass 1 cal- 
culated enthalpies of steam and water 
as a function of temperature and 
pressure. Pass 2 computed flows, heat 
balances, heat rates, efficiencies, etc, 
using information developed in the 


first pass. APC paper, No number 


Application of an automatic dig- 
ital data-collecting system to the 
Philo supercritical unit. By H T 
Hoffman, Bailey Meter Co, and A S$ 
Grimes, American Gas & Electric 
Service Corp 

Paper describes an approach to the 
application of automatic digital data- 
taking equipment to turbine-cycle 
testing. The work described is part 
of a program studying the problem 
of automatically testing central-sta- 
tion turbine-generator units. This 
phase of the program was aimed at 
establishing techniques for testing 
turbine cycles with a minimum of 
manpower. Raw data is collected au- 
tomatically, and calculations are per- 
formed on a digital computer. 

The data-collecting equipment used 
is an experimental system called 
Datak, built jointly by the Bailey 
Meter Co and Babcock & Wilcox Co. 
Output of Datak is a punched paper 
tape in teletype code containing the 
cycle data and test-identification in- 
formation. The paper tape transmits 
this data to a remote digital compu- 
ter via teletype, where the appropriate 
cycle calculations are made and the 
results transmitted back to the test 
location. The test crew is advised of 
the success or failure of a particular 
test a few hours after completion. 

The authors feel that the general 
techniques used in this investigation 
have considerable promise for gen- 
eral use, particularly on the larger 
units now being built. They expect 
that digital data-collecting equip- 
ment and associated digital computers 
will play an increasingly important 
role in operation of central-station 
electrical generating units. The equip- 
ment will find use in areas of optimiz- 
ing operating procedures, incremen- 
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BELMONT 


MECHANICAL PACKINGS & 


TEFLON* SPECIALTIES 


these Industrial Distributors stock 
Belmont Products for your 
convenience and emergency needs: 


The Young & Vann Sup. Co., Birmingham, Ala. 
Hub City Supply Co., Dotan, Ala. 
McGowin-Lyons Hdwe. & Sup. Co., Mobile, Ala 


Alabama Mach. & Supply Co., Montgomery, Ala. 


Selma Foundry & Machine Co., Selma, Ala 
Allen & Jemison Hdwe. Co., Tuscaloosa, Ala 
J. G. Christopher Co. of Cocoa, Cocoa, Fla. 
J. G. Christopher Co., Jacksonville, Fia 
Harry P. Leu, Inc., Orlando, Fla 
Gulf Coast Ind. Sup. Co., St. Petersburg, Fla. 
Van Brunt & Yon, Inc., Tallahassee, Fla 
Knight & Wall Co., Tampa, Fla 
Georgia Hardware & Supply Co., Albany, Ga. 
J. M. Tull Metal & Sup. Co., Atianta, Ga. 
Morgans, Inc., Savannah, Ga 
Whitehead Hardware Co., Valdosta, Ga. 
Georgia Alabama Supply Co., West Point, Ga. 
Augusta Mill Supply Co., Augusta, Ga 
Taylor Iron Works & Supply Co., Macon, Ga. 
Columbia Supply Co., Columbia, S.C 
O’Brien-Mace Co., Florence, S.C 
B. L. Montague, Inc., Sumter, S.c 
Henry Walke Co., Charlotte, N.C 
Currier-Withers Supply Co., Mt. Airy, N.C. 
Hyman Supply Co., Wilmington, N.C 
Kester Machinery Co., Winston-Salem, N.C 
Carolina Mach. & Sup. Co., Inc 

Rocky Mount, N.C 
Walter A. Wood Co., Inc., Chattanooga, Tenn 
Tennessee Mill & Mine Sup. Co., Knoxville, Tenn 
The Riechman-Crosby Co., Nashville, Tenn. 
Keith-Simmons Co., Nashville, Tenn 
Mill & Industrial Sup., Inc., Louisville, Ky. 
Ohio Valley Supply Co., Paducah, Ky 
Mitchell-Powers Hardware Co., Bristol, Va. 
Ferebee-Johnson Co., Lower Basin, Va 
Graves-Hymphreys Hardware Co., Roanoke, Va 
Taylor Supply Co., Norfolk, Va 
Parker-Nimmo Supply Co., Salem, Va. 
Superior-Sterling Co., Bluefield, W. Va 
McJunkin Corp., Charleston, W. Va 
Walter B. Gallagher Co., Philadelphia, Pa 
H. N. Crowder Co., Easton, Pa 
Speck Marshall Co., McKees Rocks, Pa 
E. S. Atkinson Co., Erie, Pa 
The M. F. Murdock Co., Akron, 0. 
John J. Disch Co., Cleveland, 0 
McJunkin Corp., Columbus and Marietta, 0 
The Sterling Rubber Products Co., Da 
Industrial Supply Co., Terre Haute, Ind 
Housh Industrial Supply Co., Evansville, ind 
Indianapolis Belting & Sup. Co., indianapo 
Idaho Industrial Supply Co., Boise, Ida 


Mechanical Rubber & Supply Co., Peoria, 11. 
Amstan Supply div. of American Radiator 
& Sanitary Corp., Rock Island, tll. 
Barrett-Christie Co., Chicago, 11. 
Plumb Supply Co., Des Moines, ta 
State Machinery & Supply Co., Des Moines, la. 
Union Supply Co., Denver, Colo 
R. B. Whitacre & Co., St. Paul, Minn 
Anderson Crane Rubber Co., Hibbing, Minn. 
Joplin Supply Co., Joplin, Mo 
The Foster & Felter Co., Kansas City, Mo. 
Mineral Products Co., St. Louis, Mo. 
Rubber Products Co., St. Louis, Mo 
John Day Rubber & Supply Co., Omaha, Neb. 
Empire Ind. Serv. Sup. Inc., Green Bay, Wis. 
N. L. Kuehn Co., Milwaukee, Wis 
Champion, Inc., tron Mountain, Mich. 
A. J. Baxter & Co., Detroit, Mich 
William S. Roe, Inc., Harrison, NJ 
Gerweck & Auerbacher, Inc., Irvington, NJ. 
Allied Rubber Co., Newark, NJ 
A & J Friedman Supply Co., Passaic, NJ 
Central Jersey Supply Co., Perth Amboy, N.J. 
William A. Lenz, Roseland, NJ 
H. B. Kimmey Co. Inc., Albany, N.Y 
Buffalo Process Equipment Co., Buffalo, N.Y. 
Claxton Asbestos Co., Buffalo, N.Y 
J. F. Sawyer & Co., Inc., Glen Falls, N.Y. 
Ward Bros. Mill Sup. Co., Lockport, N.Y 
John Weeks & Son Co., Watertown, N.Y 
Johanns & Keegan Co. Inc., New York, N.Y. 
Tri-State Mill Supply Co., Crossett, Ark. ‘ 
DeQueen Mill Supply Co., DeQueen, Ark 
Bruce-Robers Co., Fort Smith, Ark 
Standard Sup. & Hdwe. Co. Inc 
Peerless Supply Co., Shreveport, La 
O’Neill-McNamara Hdwe. Co., Vicksbur 
P & H Supply Co., Muskogee, Okla 
Pratt-Gilbert Hdwe. Co., Phoenix, Arizona 
Briggs-Weaver Machinery Co., Dallas, Tex 
Asarco Mercantile Co., £1 Paso, Tex 
Tri-State Industrial Sup. Co., €! Pa 
Southwestern Rubber & Packing Co 
Houston, Tex rs 
The W. H. Steigerwald Co. Inc 
Lufkin Supply Co., Lufkin, Tex. 
Robert Swaim Co., Paris, Tex 
San Antonio Mach. & Sup. Co., san Ant., Tex 
Wichita S upply Co Wichita Falls, Tex 
Fran ee Co ith Seattle, Wash 
Manning Packing & Supply Co., Portiand, Ore. 
Warren & Bailey Co., Los Angeles, Cal: 


THE BELMONT PACKING & RUBBER COMPANY 
Butler & Sepviva Streets, Phila. 37, Pa. 
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ENCO 


BURNERS 


\ FOR 
OIL, GAS 
OR TAR 


Steam Or 
Mechanical Atomizing 
1 TO 1000 GALLONS 

PER HOUR 


Designed for operation with either gas, 
oil or both with natural or forced draft. 
They can be depended on for maximum 
combustion efficiency. 

ENCO Interchangeable Oil-Burners can 
be changed instantly to operate by 
either steam or mechanical pressure 
atomizing over a wide capacity range. 


ENCO Oil Atomizers are applied to 








various types of standard pulverized- 
coal and gas-burner units cold starting 
or for full load operation when coal or 
gas is not available, or when oil is the 
more economical fuel. 


Send for Bulletin OB-53 describing 
ENCO Gas and Oil Burners, also com- 
plete Pumping and Heating Units. 


ec sit 


THE ENGINEER COMPANY, 75 West Street, New York 6,N. Y- 
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tal loading, maintenance evaluation, 
and undoubtedly others. APC paper, 
No number 


Automation 


Automation progress in the 
United States. By L D Miller, Au- 
tomation Magazine 

Practical industrial automation 
progress in our country is reflected 
in developments in the concept, its 
acceptance, techniques, and_hard- 
ware. Evolution of progressive steps 
in these areas has brought us to our 
present industrial scene. This paper 
describes some of the features of this 
scene and uses examples from Ameri- 
can industry to illustrate develop- 
ments. ASME paper, No. 58-SA-52 





TO OBTAIN COMPLETE TEXT 


Material for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
complete paper from source, not 
Power. 

American Society of Mechani- 
cal Engineers. Identified by ini- 
tials ASME and _ obtainable 
through ASME, 29 W 39th St, 
New York 18, New York. 

American Institute of Electrical 
Engineers. Identified by initials 
AIEE and obtainable through 
AIEE, 33 W 39th St, New York 
18, New York. 

American Power Conference, 
20th anniversary meeting. Iden- 
tified by initials APC and avail- 
able from Director, APC, Illinois 
Institute of Technology, Chicago 
16, Il. 

Nuclear Engineering & Science 
Conference, Chicago, Ill. Iden- 
tified by initials NESC. Avail- 
able from American Institute of 
Chemical Engineers, 25 W 45th 
St, New York 36, New York. 











BY) 
Modernize now 
for growth and profits 


PLAN 


Power’s Plant Design issue will be 
ushered in next month. It will be 
our contribution to the McGraw-Hill 
PLAN ’59 editorial program aimed 
to show how industry and all Amer- 
ica can benefit by modernization of 
plant and equipment. Watch for it! 
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custom made 
to your 
mechanical and 
metallurgical. 
specifications 














Ultrasonic Testing with a Reflectoscope is one phase of quality 
control which provides confident service in High Pressure and 
High Temperature Piping Systems using Mesta Forged Steel Pipe 
and Fittings. 


MESTA FACILITIES 


for Forged Stick Piping 


Electric Steel and Open Hearth Furnaces 


Forging Presses ® Heavy Duty Machine Tools 
Chemical © Metallurgical © Physical Laboratories 
Complete Testing Equipment 








ROLLING MILLS @© ROLLS © FORGINGS ® HEAVY DUTY TOOLS 


MESTA MACHINE COMPANY 


PITTSBURGH, PENNSYLVANIA 





Exploring 
new frontiers! 


But these aren’t satellite launchers, though they’re specially 
designed for high temperature operation: they’re Buell 
extra-efficient cyclone dust collectors ...and the new frontiers 
they're exploring are in industry. Everywhere in American industry, 
from cement mills to refineries, from chemical plants to power 
generating stations, Buell collectors set new records in percentage 
of dust removed, low maintenance, and improved plant operation. 
Even in the age-old field of fly ash collection, Buell extra efficiency 
pays off. Only Buell cyclones have the unique Shave-off port that 
traps small fines in the double eddy currents. And Buell 
large-diameter design eliminates bridging, clogging, or plugging. 
All three Buell Systems are illustrated and described in 

“The Collection and Recovery of Industrial Dusts”. 

Write for a copy to Dept. 50-I, Buell Engineering F f? 
Company, Inc., 123 William St., New York 38, N.Y. § i“ 


“SF” ELECTRIC 
PRECIPITATORS 

BUELL 
CYCLONES 














PRECIPITATOR-CYCLONE 
COMBINATIONS 


Experts at delivering Extra Efficiency in 
DUST COLLECTION SYSTEMS 
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Meet Goliath: 
he’s 185 ft high 


A giant crane is being used in the 
construction of a nuclear power sta- 
tion at Bradwell, Essex, England. 
Crane is named Goliath, and is prob- 
ably the largest of its type in the 
world. Nearly 700 long tons of steel 
and 13,000 nuts and bolts were used 
to make it, and it cost $1,120,000 to 
install at the site. 


Expansion joints handle 
heat and movement problems 


Joints as large as 72-in. diameter, 
temperatures to 1100 F, axial move- 
ment and lateral movement in two 
directions were some of the piping 
headaches at the Firestone Tire and 
Rubber Co’s Orange, Texas butadiene 
plant. 

The plant uses hydrocarbon lines 
with a pressure range from vacuum 
to 2-lb absolute, temperatures from 
1000 to 1100 F, diameters from 30 
to 48 in. Air lines operate at 12-lb 
pressure, the same _ temperature 
ranges, 54- and 72-in. diameters. 

For the installation, Badger Mfg 


Co provides Series 50 low-pressure 
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ANKORITE RUBBER EXPANSION JOINTS 





VIBRATION ¢ EXPANSION ¢ CONTRACTION 


Fda 


Ankorite Rubber Expansion Joints will solve your prob- 
lems of vibration, expansion or contraction in air, gas, 
water, oil and chemical lines. 

Check this list of plus features. 

Absorbs Transfer of Sound Lightweight + Long Lasting 

Absorbs Vibration Low Force Required to Move 


Axial & Lateral Movement No Electrolysis 
Corrosion Free 
Ease of Installation 
Embrittlement Free 
Erosion Resistant 


No Flex Cracking 

No Gasket Required 

Small Permanent Set 

Shock Absorbent 

High Working Pressure Small Space Required 
Furnished in special shapes with flanges ...sleeve type 
... tapered... lightweight... offset...or non parallel 
flanges, etc. etc. — 


For further information write today. | tad ee 


DISTRICT OFFICES 


BALTIMORE, MD. 
BOSTON, MASS. 
BUFFALO, N.Y. 
CHARLOTTE, N.C. 
CHICAGO, ILL. 
CINCINNATI, OHIO 
CLEVELAND, OHIO 
DAYTON, OHIO 
DETROIT, MICH. 
HOUSTON, TEX. 


INDIANAPOLIS, IND. 
LOS ANGELES, CAL. 


MILWAUKEE, WIS 
MINNEAPOLIS, MINN 
MONTREAL, CANADA 
NEW ORLEANS, LA 
NEW YORK, N.Y 
PHILADELPHIA, PA 
PITTSBURGH, PA 
SAN FRANCISCO, CAL 
SEATTLE, WASH 

ST. LOUIS, MO 
TOLEDO, OHIO 
WILMINGTON, CAL 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 





FACTORIES: MANHEIM. PA. ELKHART, IND. MONTREAL, CAN. 


JS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE — 











Rubber-Lined Ash Pipe 


... saves 20 days a year 
turning and patching pipe at 


New Haven Railroad’s Cos Cob Power Plant 


Cinders and fly-ash pouring down this 300-ft. 
long pipe from the ash handling system of the 
New Haven Railroad’s main power plant quickly 
scoured holes in cast iron pipe. To save trouble, 
the heavy pipe was rotated ‘sth of a turn every 
three months, a few sections at a time. The job 
took five days. 

Then Ace rubber-lined pipe was installed. 
Its remarkable abrasion resistance kept it in 
service for three years before turning! Even 
then, its light weight made it possible to turn 
200 ft. at once, finishing the job in one day 
instead of five. 

Ace pipe, lined with rubber developed 
especially for ash systems, offers you these 
savings too. It’s one of nine types of Ace plastic 
and rubber pipe made for tough jobs. 


AMERICAN HARD RUBBER COMPANY 


Division of Amerace Corporation 


ACE ROAD - BUTLER, NEW JERSEY 





AT LAST! A PERMANENT 
CURE FOR CONDENSATE 
RETURN LINE CORROSION 


Extensive tests show 
Ace Tempron pipe... 
rigid, heat-resistant 
nitrile hard rubber 
...is immune to hot, 
corrosive steam con- 
densate. Ask about it. 
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joints with curvilinear corrugation 
design. Design is based on a cor- 
relation between shape, height and 
pitch of corrugations. The all-curve 
shape of the corrugation should re- 
sult in lower flexing stresses and in- 
creased flexibility. 


Calendar of Events 


Sept 7-11—World Power Confer- 
ence. Queen Elizabeth Hotel, Mon- 
treal. Details from Editorial Assoc 
Ltd, Suite 220, 1255 University St, 
Montreal, Quebec, Canada. 


Sept 15-17—American Institute 
of Electrical Engineers, Power-In- 
dustry Computer-Application Confer- 
ence. King Edward Hotel, Toronto. 
Details: J R Leslie. Ontario Hydro, 
620 University Ave, Toronto 2, On- 
tario, Canada. 


Sept 15-17—American Society of 
Mechanical Engineers, Process-In- 
dustries Conference. Statler Hotel, 
Buffalo, N. Y. Details from ASME, 
29 W 39th St, New York 18, N. Y. 


Sept 15-19—Instrument Society 
of America, 13th Annual Instru- 
ment-Automation Conference and Ex- 
hibit. Philadelphia Convention Hall, 
Philadelphia, Pa. Details from F J 
Tabery, 3443 S Hill St, Los Angeles 
7, Calif. 


Sept 22-24— Standards Engi- 
neers Society, 7th Annual Meeting. 
Benjamin Franklin Hotel, Philadel- 
phia, Pa. Details from SES, Box 281, 
Camden 1, N. J. 


Sept 28-Oct 1—American Society 
of Mechanical Engineers, Power 
Conference. Statler Hotel, Boston, 
Mass. Details: ASME, 29 W 39th St, 
New York 18, N. Y. 


Sept 29-Oct 3—American Society 
of Tool Engineers, Semi - Annual 
Meeting and Western Tool Show. 
Shrine Exposition Hall, Los Angeles, 
Calif. Details: ASTE, 10700 Puritan 
Ave, Detroit 38, Mich. 


Oct 9-10—American Society of 
Mechanical Engineers and Ameri- 


can Institute of Mining and 
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COMPLETE LINES OF WALWORTH VALVES 


cectsvvesweesse” POWER PLANT SERVICE 


~~ 





Featuring Walworth Pressure-Seal Valves 


Here are cast steel valves built for high-pressure, high- 
temperature service. The unique bonnet-to-body design 
utilizes internal line pressure for a tight, leakproof con- 
nection. The higher the pressure the tighter the bonnet 
joint! Bulky, heavy bonnet flanges, bonnet studs, and 
nuts are completely eliminated providing a modern 
valve design of truly streamlined proportions. Mainte- 
nance is simplified as Walworth Pressure-Seal Valves 
are easily assembled, disassembled, and insulated. 
Walworth Pressure-Seal Valves are available in 600, 
900, 1500 and 2500 Lb ratings, ASA B16.5 — 1957, and 
in a wide range of sizes and types. Complete informa- 
tion is available from your nearby Walworth Distributor 
- or — write Walworth for a free copy of Circular 16. 





and including these valves for ‘* ’round-the-plant” use! 





VALVES, Simplified design eliminates many 


hr a of the problems anaenntered in high-tom- Straight-flow port design reduces fluid turbu- 
perature, high-pressure service. No bonnet 


an WALWORTH SMALL CAST STEEL Y-GLOBE 


WALWORTH IRON BODY GATE VALVES. 


lence to a practical minimum. Seat rings of 
end-seated type are screwed into the body. 
Brass liner on glands assures greater resis- 
tance to corrosion and scoring. Available 


WALWORTH LUBRICATED PLUG VALUES. Easy with threaded or flanged ends. 

turning— quick operating. Lubricant can be ‘ 

renewed while the valve is in service. Lubri- 

cant completely surrounds the plug ports 

for a tight seal against leaks, Remember, 

always vse Walworth Lubricant in Walworth 

Lubricated Plug Valves. | WALWORTH CAST STEEL GATE VALVES. Bolted 
hi bonnet, wedge gate, OS&Y. Bonnets and 
“et bodies are engineered to withstand pressure 

WALWORTH BRONZE VALVES. Standardized he and minimize distortion. Heavy noel walls 

lines of bronze valves provide an unsur- provide extra strength and longer life. Deep 

passed system of interchangeability of 


. . ‘ stuffing boxes in all sizes (2 to 24”) insure 
parts, drastically reducing inventory prob- 


: ; y tightness and maximum packing life. Also 
lems. Walseal Valves with brazing ends also available in globe and angle types. 
available in a variety of types. 


joint. Improved back-seat design means 
longer life for packing rings. 








WAL WA O HR 'I’ Fi 


750 THIRD AVENUE, NEW YORK 17, N. Y. 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
ATION @ GROVE VALVE AND REGULATOR CO 


WALWORTH SUBSIDIARIES: ALLOY STEEL PRODUCTS CO. © CONOFLOW CORPOR R 
iC. © WALWORTH COMPANY OF CANADA, LTO. 


M&H VALVE & FITTINGS CO. e SOUTHWEST FABRICATING & WELDING CO., IN 
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Metallurgical Engineers, Fuels 
Conference. Old Point Comfort Ho- 
tel, Old Point Comfort, Va. Details: 
ASME, 29 W 39th St, New York 
18, N. Y. 


write for 


your copy 
of this 
Bulletin! 


Oct 13-15—American Society of 
Mechanical Engineers and Ameri- 
can Society of Lubrication Engi- 
neers, Lubrication Conference. Stat- 
ler Hotel, Los Angeles, Calif. Details 
from R B Purdy, Socony Mobil Oil 
Co, 150 E 42nd St, New York, N. Y. 


Oct 13-17—American Society of 
Civil Engineers, Civil Engineering 


b EB ian Show, in conjunction. with the An- 
Boiler (a7 e Xpan Crs nual Convention. Hotel Statler, New 
York. Details: ASCE, 33 W 39th St, 
for tubes 3/4 in. |1.D. and up New York 18. N. Y. 


Oct 15-17 — Natural Resources 
Council of Denver Chamber of 
Commerce, Second Energy Re- 
sources Conference. Brown Palace 
Hotel, Denver. Details from Denver 
Chamber of Commerce, 1301 Welton 
St, Denver 4. Colo. 





TYPE M 








Oct 27-31—American Society for 
Metals, National Metal Exposition 
and Congress. Cleveland Public Au- 
ditorium. Details from ASM, 7301 
Euclid Ave, Cleveland 3, Ohio. 





This 16-page bulletin describes general types of Elliott boiler 
tube expanders for fast, efficient tube rolling jobs. It also gives 


Oct 29-30—Armour Research 
Foundation, Computer Applications 
Symposium. Morrison Hotel, Chi- 
cago. Details from Armour Research 
Foundation, Chicago, III. 


dimensions, prices and other descriptive data and shows various 
drum, header and short series mandrels which are used with 
Elliott boiler tube expanders. Drum mandrels are seen with 
Type M and Type K above. 

Nov 4-5—Industrial Management 
Society, Seminar on Executive Tech- 
niques for Industrial Engineering. 
Nov 6-7—22nd Annual National In- 
dustrial Engineering and Manage- 
A new heavy-duty, right-angle gear drive RIGHT-ANGLE ment Clinic. Sherman Hotel, Chi- 


utilizes roller bearings to minimize fric- GEAR DRIVED cago. Details from IMS, 330 S Wells 
tion, cutting down power losses. Available in Ya, % and 1-in. sizes Se Chicavo 6. Ill 


Accessories available to adapt Elliott boiler 
tube expanders to various tube rolling 
applications include universal joints and 
extension shafts, sockets, gear drives, etc. 






- ee . Nov 18-20—American Standards 
Write the Elliott Company, Lagonda Division, Spring- heme; Anmeal Mesting: Recsevet 


field, Ohio, today, for your copy of Bulletin Y-46. Hotel. N. Y. C. Details: ASA. 70 E 
45th St, New York, N. Y. 


Nov 30-Dec 5—A i So- 
Fc E B. a. f OTT Company ciety of Sdieihial. Badan, 





For Tube Cleaners, Expanders and Accessories Annual Meeting. Statler and Shera- 
ton-McAlpin Hotels, N. Y. C. De- 
STEAM TURBINES * MOTORS * GENERATORS * DEAERATING HEATERS * EJECTORS * CON- | tails from ASME, 29 W 39th St, New 





DENSERS * CENTRIFUGAL COMPRESSORS * TURBOCHARGERS * TUBE CLEANERS * STRAINERS York 18, N. Y. 
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compressor-user Survey shows 


FEATHER VALVE PREFERRED 2 10 1! 


FEATHER VALVE is 


VALVE B 


A recent survey of compressor users put the amazing 
Feather* Valve first by far in all four operating categories 
—simplicity of construction, efficiency, low maintenance 
cost and quiet operation. In addition, the Feather Valve 
was picked as the preferred compressor valve 2 to 1 over 


the nearest competing type of valve! 

The lightest, fastest-acting valve available, the amaz- 
ing Feather Valve provides very sharp action with virtu- 
ally no slip or back-flow. It works with no impact .. . has 
no buffer plates or cushioning devices. Practically inde- 
structible it assures long life with negligible mainte- 
nance costs. When buying your next compressor, look 
into Worthington’s complete line of Feather Valve units. 
Worthington Corporation, Harrison, N. J. 


WORTHINGTON 




















NO COMPROMISES 


when you select from Worthington’s complete compressor line 


The Worthington line includes a compressor and drive 
for every compression job. Sizes range up to 10,000 hp 
and gas pressures to 35,000 psi. In addition to the types 
shown below, Worthington builds many others including 
steam engine, steam turbine, and engine driven machines 
in many types and sizes. For more information write 
specifying the bulletin noted below to Worthington 








Single horizontal compressor, type HB 
5 to 150 hp—Bulletin L-640-B1E 


Corporation, Section 36.1, Harrison, N. J. In Canada: 
Worthington Canada Ltd., Brantford, Ont. 


WORTHINGTON 
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Vertical angle compressor, type YC & DYC 
75 to 500 hp— Bulletin L-676-B1A 








Horizontal duplex compressor, type DC 
250 to 3,000 hp— Bulletin L-675-B1C 





Balanced opposed compressor, type BDC 
400 to 10,000 hp— Bulletin L-679-B1A 











Angle gas-engine compressors, types SLHC and SUTC 
375 to 2,500 hp—Bulletin S-550-B27; S-550-B23D 





Vacuum pump, 200 to 150,000 CFM—Bulletin L-600-B9-4 
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ET ElectroniK recorders keep constant 
watch over your plant temperatures — 
accurately, efficiently. 


Choose one ElectroniK instrument to re- 
cord a single temperature, or another to 
combine as many as twenty temperature 
records on a single chart. When several 
temperatures are combined on one chart, 
correlation is simple . . . operators can keep 
close check on trends . engineers can 
analyze operation in accurate detail. 


Built-in circuits adapt these recorders for 
signalling excess temperatures. And there’s 


1958 
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You can 
specify an 

Zlectnonik 
recorder... 


for any of 
your temperature 


measurements 


a complete Honeywell line of thermo- 
couples, extension wires, and power-plant- 
type resistance thermometers to work with 
ElectroniK instruments. 


ElectroniK instruments are famous for 
their stamina and dependability. For a dis- 
cussion of how they can be applied to 
measuring your plant temperatures, call 
your local Honeywell field engineer. He’s 
as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 


Honeywell 
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More Reports from the field 











Tiny nuclear fuel pellets 


will power an atomic plant 


Hundreds of these pellets, arranged 
in the proper pattern and quantity, 
make up an atomic fuel which will 
generate and sustain the nuclear-fis- 
sion process in atomic reactors. 
The ceramic pellets will be used in 
a reactor for an 11,500-kw plant 
which Westinghouse Electric Corp is 
building for the Belgian 


government. 




















available through 
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First step in producing the pellets 
is mixing a slurry of uranium oxide 
and organic binders. Ingredients are 
blended in a king-sized electric mixer. 
Slurry is dried, and powder is fed 
into an automatic press that squeezes 
it into “preforms.” These are baked 
in a high-temperature sintering fur- 
nace. Then the pellets are ground to 
tolerances less than 1/1000 of an 
checked. photo 


packed and shipped. 


above. and 


inch, 





‘These three feed pumps 
are auxiliary equipment 


Barrel type boiler feed pumps went 
into operation recently at Common- 


} 


Type 302 Type 443 





44 6 OF 
OOM OALNOAMD ALAM ¢ * 
Multimet Alloy (N-155) “1 


wealth Edison Co’s Fisk Station, Chi- 
cago, as part of the auxiliary equip- 
ment for a new 305,000-kw turbine- 
generator. De Laval Steam Turbine 
Co made the 8-stage double-case high- 
pressure units. The pumps handle 
1.3 million lb per hr of feedwater 
at 2280 psig, 343 F. 





EBWR wings its way 
to Geneva conference 


A demonstration model of Argonne 
National Lab’s Experimental Boiling 
Water Reactor has been flown to 
Geneva for the Second International 


A 
2 
f 4 





Haynes No. 25 (L-605) ~~ 
Type 304 Type 317 Carpenter 7Mo (329) ‘ 
T 3041 Hastelloys B, C, F & X 
ype Type 3171 Carpenter Stainless J 
Armco 15-7Mo PH 
Type 3095S No. 20Cb 
Type 330 Armco 17-7PH 
Type 309Cb Titanium 40, 55 and 70 
Type 321 A-206 
Type 310 Type 347 Zirconium 
yP 16-25-6 
Type 316 Zircalloy Ht & Hl 
Type 348 Type 201 
Type 316L 19-9DL & DX yP 
Type 410 ensayo 
Type 316Cb Invar 36 ype 
Type 430 ers 
HyMu 80 Low Expansion ''42 
“Ornamental Type 442 yume and "49" 





representatives and distributors in over 
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Conference on Peaceful Uses of 
Atomic Energy (Sept 1-13). 
Components of the model weigh 
more than 11,000 lb. Original EBWR 
the first “Atoms for 
peace’ electric power plants, designed 
to test the value of atomic energy in 


was one of 


helping to meet world’s power needs. 





Wheels of progress turn— 


now this wheel’s retiring 


For 4] years “Old No. 5,” 


driven reciprocating ammonia com- 


a steam- 


pressor, served the Eastman Kodak 
Co’s Kodak Park Works faithfully 
and well. No. 5, made by York Corp, 
is one of the largest, oldest “ice ma- 
chines” in the country—but it was 
ultra-modern when it 
back in 1916. 

The old machine’s ammonia cyl- 
inders had a 34-in. bore with a 48-in. 
stroke. The h-p steam cylinder had 
a 36-in. bore with a 48-in. stroke; 
the I-p cylinder a 56-in. bore and 
18-in. stroke. It 
Steam at 135-psi was fed to one 
cylinder, exhausted to a second cylin- 
der and then exhausted at 5 pounds 


was installed 


ran at 60 rpm. 


to the plant’s |-p steam system. 

The modern successor is a multi- 
stage centrifugal refrigeration com- 
pressor, also built by York. It is only 
1/3 the size of the old model, but 
can deliver 1200 tons of refrigera- 

95° 


~ ( 


tion to No. 5’s 480 tons, cooling 
calcium chloride brine from 19 to 
9 F. Photo shows removal of No. 5's 
37-ton flywheel. 


Spain builds $50,000,000 
hydroelectric project 


Maprip (McGraw-Hill World News) 
Iberduero, the largest private power 
company in Spain, has started work 
on its $50,000,000 hydroelectric proj- 
ect of Salto de Aldeadavila. This will 
include a gravity dam 460-ft high, the 
highest in Europe of this type. In the 
power house, six 135,000-kva genera- 
tors will supply 2-billion kwhr an- 
nually. All power equipment is to be 
installed underground in a rock gal- 
lery 423 ft long by 72 ft wide. 


Althea Thornton leaves Power 


After seven years as a Power staffer, 
Assistant Editor Althea Thornton is 
leaving to teach mathematics. A 
graduate engineer (BME, Penn State 
U), Al has authored many articles in 
the broad field of mechanical engi- 
key 


Power’s Modern Plant Surveys. 


neering; played a role in 





cost-saving corrosion control 





@ Whatever it takes, Carpenter makes in stainless 
and high alloy tubing and pipe to most effectively 
and economically combat most corrosive agents. On 
the opposite page is a wide variety of standard and 
special-purpose analyses that can be supplied. 


What’s more, you get predictable performance in all 
full finished Carpenter corrosion-resistant tubing and 
pipe... it fully meets the high quality requirements 
no false 
. . just the kind of on-the-job service that 
saves you operating dollars. 


for heat exchanger service. No short-cuts... 
economy . 


You can save up to 40% in first-cost dollars by using 
Carpenter stainless and high alloy tubing and pipe. 
Their overall consistent uniformity of O.D., I.D., 
gauges and physical properties assures you trouble- 
free, time-saving fabrication and installation. 


Whatever your corrosion problem. . . ordinary or 


unusual... you'll get the right answer at Carpenter— 


40 cities... coast to coast 
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“The House of Corrosion Control”. You'll benefit 
from over 30 years’ experience in helping industries 
and equipment builders to solve a vast assortment 
of problems. 


Readily available to you are data on any specific alloy 


you're interested in, or our Selecting and Buying 
Guide to your 45 master keys to cost-saving corrosion 
control. Contact our nearest office or authorized dis- 


tributor, or write direct to The Carpenter Steel 


Company, Alloy Tube Division, Union, N. J. 





Me 


stainless tubing & pipe 








increase 
cooling 
tower 
efficiency 
with 
MORE CFM 
and LESS HP 


Precision engineered 
Aeromaster Fans 
with variable pitch 
blades and anti-flutter 
design give cooling at lower 


cost. Blades resist acids, alkalies, 
abrasion and weather. 4, 6 or 8 blade 
styles in 54” to 22’ diameters. Before 
you replace or consider new equip- 
ment, write: Koppers Company, INC., 
2609 Scott Street, Baltimore 3, Md. 
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Appointments 





Corporation changes 


Lima Electric Motor Co, Ine: 
Wayne M Gideon, president. Union 
Carbide Corp, Union Carbide Nu- 
clear Co Div: Corneille O Strother, 
vice-president of research. Philadel- 
phia Gear Corp: S L Crawshaw, 
vice-president. Garlock Packing 
Co of Canada, Ltd: J B Sewell, 


president. 


Operations changes 


De Laval Steam Turbine Co, 
Service and Repair Div: Rear Ad- 
miral Mitchell D Matthews, USN 
(Ret), manager. Foster Wheeler 
Corp, Equipment Div: William A 
Martin, general manager. Orr & 
Sembower, Ine: Anthony J Szyn- 
kiewicz, plant manager. 


Engineer changes 


Aluminum Co of America: Rob- 
ert N Wagner, chief electrical engi- 
neer. City of Columbus, Ohio, 
Dept of Public Safety: Richard D 
Schafer, chief smoke-regulation en- 
gineer. Detroit Stoker Co: Milton 
F Guy, chief engineer. Research- 
Cottrell, Inc: Ralph L Chamberlin, 
engineering director. 


General sales manager 


Chemetron Corp, Tube Turns Div: 
Frank S Briggs, nuclear-energy and 
power-plant sales. Babcock & Wil- 
cox Co, Tubular Products Div: 
Leon B Wohlgemuth. Aleo Prod- 
ucts, Ine: Paul W Geisler, thermal 
and petroleum - industry equipment; 
Robert H Binkerd, industrial equip- 
ment, spring and forge div. 

Cleaver -Brooks Co, Progress 
and Monitor Boiler Div: John Nash. 
General Electric Co, Apparatus 
Sales Div: John W Belanger. 


District sales manager 
Jeffrey Mfg Co: William Davis, 


Burlingame, Calif.; Elmer Long- 
necker, Detroit. Brown Boveri 


Corp: William Sailers, Texas; Suite 
1118, Exchange Bank Bldg, 100 Ex- 
change Pk, N, Dallas, Texas. De 
Laval Steam Turbine Co: W H 
Mouquin, New York. 

Chemetron Corp, Tube Turns 
Div: Jack D Tolliver, eastern region. 

(Continued on page 194) 
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soften () 
de-alkalize 
clarify 
organic matter 
turbidity 
WATER color 
iron 
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U.S. AIR FORCE PHOTO 


HIGH-FLOW, UP-FLOW 


CLARIFIER 


The Clarifier shown above is part of an 
ILLCO-WAY ionXchange installation, 
at a metal-finishing plant, which is used 
for waste disposal and water recovery. 
Similar Clarifiers are widely employed to 
clear up surface waters used by various 
industries — removing organic matter, 
hardness, alkalinity, turbidity, color, and 
iron, as required by specific conditions. 


USED AS PRE-TREATMENT 


In many instances it is more economical 
to use a Clarifier in the initial part of a 
system. Certain water supplies contain 
organic matter or turbidity which can be 
removed most efficiently by flocculation, 
or contain carbonate hardness or alkalin- 
ity which can be largely reduced by pre- 
cipitation — in which situations, a Clari- 
fier is indicated as best. Let us analyze the 
water you propose to use, and advise you. 


ILLINOIS WATER 
TREATMENT CO. 
840 Cedar St. 
Rockford, Ill. 


NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y. 
CANADIAN DIST.: Pumps & Softeners, Ltd., London, Can. 
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Ry Screened facade of Stuart Co. plant, Pasadena, California 


Where the steam 
is: Bam | comes from... 


on Fireman-Kewanee for both heating and 
boiler-burne pharmaceutical processing 


One of the notable commercial buildings of the year 
si combines maximum utility with such striking beauty that 
it has won nation-wide acclaim. Designed by Edward D. 
Stone, this plant is used by the Stuart Co. for the production 
of pharmaceuticals. 
Up-to-the-minute mechanical equipment includes two 
Iron Fireman-Kewanee boiler-burner units. Due to forced 
draft firing, there is no stack to mar the symmetry of the 
building. Dual-fuel burners efficiently fire gas or any grade 
ere of light or heavy oil, with quick changeover. 
Complete Iron Fireman boiler-burner units can be easily 
sized, specified and ordered from a single catalog, with a 
single model number. 


eo sD 


‘ . Conservative rating permits an easy, economical “cruis- 
< , , ing speed” at rated output, with 50°] reserve capacity and 
consequent minimum noise level and low maintenance costs. 

m8 gree Mail c for detailed inf i 1 spe 
Mail coupon for detailed information and specifications. 


ae ee Se), TRON FIREMAN, 


AUTOMATIC FIRING EQUIPMENT 
FOR HEATING, PROCESSING, POWER 


oe 


AS) 





IRON FIREMAN MANUFACTURING CO 
3039 West 106th Street, Cleveland 11, Ohio 
(In Canada, 80 Ward Street, Toronto, Ontario) 


— 
Tet (20m FIRE MAW 





Lounge and offices overlook spacious atrium 


Architect: Edward D. Stone Please send catalog and specifications on following equipment 
Complete boiler-burner units 
Mechanical Engineers: Stockly & Bamford Forced draft firing unit only 
Mechanical Contractors: Hickman Bros., Inc. tis 8 7 oe) 
Firm 
Address. rT TT 
City . State 
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from carton to 
ee. Bs 


Thermobestos calcium silicate insulation 


Here’s the fastest, most efficient 
way ever to install high-tempera- 
ture pipe insulation and protective 
aluminum jacketing. 

Metal-On is the insulation idea all 
industry has asked for: a single pack- 
age product that permits application 
of Thermobestos pipe insulation and 
corrosion-resistant metal jacket in 
one fast operation. You'll find that a 
section of Metal-On can be applied as 
fast as, oftentimes faster than, an in- 
sulation alone. 


5 SECONDS TO REMOVE Metal- 15 SECONDS LATER the spe- METAL BAND provides perfect 
On from carton. Another 25 cially designed aluminum “‘snap joint protection against vapor 
seconds to snap on pipe and strap’’ (containing vapor seal and weather. Total elapsed Snaps in place ee 

lock in place! has been snapped on joint. time: 90 seconds! 3-1l's naw Metal-Oa consists of 


Thermobestos calcium silicate insu- 
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Metal-On ends jacket thickness and alloy guesswork! 


lation, a vapor barrier and an all- 
weather protective covering of alu- 
minum. Furnished ready-to-install, a 
section of Metal-On snaps on the 
pipe, locks tightly in place (new lock- 
ing device is exclusive Metal-On fea- 
ture) to seal out weather and protect 
the insulation indefinitely. Joints are 
sealed tight with aluminum “‘snap 
straps’’ mechanically fastened in 
place with metal bands. 


Right alloy . . . proper thickness 


The Metal-On aluminum jacket re- 
duces maintenance in virtually every 
outdoor pipe application! It never 
needs painting ... won’t rust... is 
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The Metal-On jacket measures an ideal .016-inch 


thick ... of a high-quality aluminum alloy selected for superior weather resistance. 


90 seconds! 
new J-M METAL-ON Insulation! 


factory-jacketed in gleaming, weatherproof aluminum 


impervious to surface dirt, oils and 
grime. The jacketing is made of an 
aluminum alloy (containing magne- 
sium) that is specially selected for 
superior corrosion resistance. Jacket 
thickness is designed to provide, at 
lowest cost, outstanding appearance, 
stiffness, workability and resistance 
to abuse and pitting. 

Metal-On presents no fitting prob- 
lem. It is cut easily right on the job 


JOoHNS-MANVILLE 


100 YEARS OF QUALITY PRODUCTS...1858-1958 


with either power or hack saws. Avail- 
able in 36” sections in a complete 
range of pipe sizes through 24”... 
by 3” thickness. 

To help you investigate Metal-On 
for your next pipe insulation require- 
ment, let us send you the informative 
brochure, IN-217A. Write for it to- 
day. Address Johns-Manville, Box 
14, New York 16, N.Y. In Canada, 


Port Credit, Ontario. 
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\THERMOCOUPLE 


; 


| WIRE...it's 


SERVRITE 





Uniform calibration year after year is an 

porta onus realized with Serv-RItt 
thermocouple wire. Gordon has insured 
this unusual accuracy by the most careful 


advance selection of all bare wire stock to 
close thermocouple specifications. From a 
very large stock of bare wire, wires are 
matched to have a minimum departure from 
the standard curve. 

With several hundred insulation combi- 
nations applied in Gordon’s own process- 
ing plant, Serv-Rite is the most complete 
line of thermocouple and thermocouple 
extension wire. 

Give Serv-RITe a tria 
mocouple wire requirements. There's noth- 


» better. Serv-Rite is really a premium 


lon your next ther- 


wire at no extra cost. 


Write for Bulletin No. 1200 
for specifications and data on SERV-RITE 
Thermocouple Wire and Extension Wire. 


7154 


CLAUD S. GORDON CO. 


Manufacturers + Engineers + Distributors 





611 West 30th St., Chicago 16, Illinois 





2023 Hamilion Ave., Cleveland 14, Ohio 
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Westinghouse Electric Corp: P 
T Lagrone, New Orleans. Bailey 
Meter Co: R T Cathey, Dallas. 
Nordberg Mfg Co, Engine Div: 
Emmons L 


Farrell, Minneapolis. 


Recent purchases 


I-T-E Cireuit Breaker Co: acquisi- 
tion of outstanding capital stock of 
Canadian Porcelain Co, Ltd. De 
Laval Steam Turbine Co: exclu- 
sive agreement with W G Stoeckicht 
of Munich, Germany, to manufacture 
ind sell De Laval-Stoeckicht plane- 
tary gears in the U.S. C H Wheeler 
Mfg Co and Wayne American Co: 
joint acquisition of stock of Carver 
loundry, Inc. 


Institute elections 


American Society of Mechanical 
Engineers: Glenn Barton Warren. 
president; Charles H Coogan Jr, Gor- 
don Rutan Hahn. John W Little. 
Thomas James Dolan, Harold Grasse. 
R G Folsom, Arthur 
\l Perrin. directors. 

American Institute of Electri- 
Hickernell, 
Holmes, Joseph 
R Kerner, Robert B Gear, Ingwald 
T Monseth. John M Nelson, Warren 
Hs Chase. William 
\ Lewis. Norman F Rode, Eugene C 
Starr. directors. 

Health Physics Society: Dr L 
S Taylor, president; Dr E E Ander- 
son, president-elect. National Elee- 
trical Manufacturers Assn: J L 
Singleton, president. 


Awards 


F R Owens, president, Cyrus Wil- 
liam Rice & Co: received 5th Max 
Hecht Award of the American So- 
ciety for Testing Materials for out- 


vice-presidents ; 


cal Engineers: L F 


president; Lynn C 


vice-presidents ; 


standing work in water study. 

John H Nehr, senior engineer, 
research and development, Philadel- 
phia: Elmer G Norell, partner and 
chief engineer, Sargent & Lundy; 
James Harlow, chief of mechanical 
engineering dept, Philadelphia Elec- 
tric Co; Tom C Lloyd, chief elec- 
trical engineer, electrical engineering 
dept, Robbins & Myers Inc: made fel- 
lows of the Institute of 
Electrical Engineers. 


\merican 


Obituaries 
Philip N Engel, board chairman of 





YARWAY SEATLESS 
BLOW-OFF VALVES 





Over 16,000 boiler plants 
depend on Yarway Seatless 
Blow-Off Valves. Pressures 
to 600 psi. Single or tandem 
combinations. For free 
Blow-Off Valve Book write 
YARNALL-WARING CoO., 

100 Mermaid Ave., 
Philadelphia 18, Pa. 


Branches in all principal cities. 


tT] YARWAY 


with confidence 
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Stainless-clad surface 
| stays new—keens 

coal flowing through 

bunker noses, hoppers 


The corrosion resistant surface of Lukens clad steel 





stays new. Sliding coal actually polishes its surface, 
keeps it smooth. Costly hangups are cut to a mini- 
mum. And clad steel’s durability in bunker noses, 
chutes, hoppers and spreaders is proved by installa- 
tions 10 years old which show no measurable wear. 

Lukens clad steel is not a lining but a solid plate 

one side corrosion resistant stainless steel perma- 
nently bonded over all to a rugged backing steel. 

With clad steel you are assured of ready fabrica- 
tion, reduced maintenance, freedom from down time 
and easy modification. And Lukens will help you 
and your fabricator select the proper types and 
gages to meet your needs. 

Bulletin 740 will give you performance facts and 
production information. Send in the coupon and, if 
you wish, write for the names of experienced coal 
handling equipment builders. Lukens Steel Com- 


pany, Coatesville, Pennsylvania. 


LUKENS 


C 





Helping industry choose steels 
that fit the job 


GET THIS BOOKLET TODAY! 


Manager, Marketing Service 
LUKENS STEEL COMPANY 
133 Lukens Building, Coate 


Please send me a free copy o 


less-Clad Steel for Coal Har 
NAME 

TITLE 

COMPANY 


STREET ADDRESS 
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RECORDS POWER SHUTDOWNS, } jesaamimiammmri 


the firm of Infileo. Inc. on May 26 


Clayton W Work, 65, sales-pro- 
motion manager for instruments and 


a controls div of Hagan Chemicals & 
Controls, Inc, on June 19, 

John Frederick Straitz, produc- 
tion vice-president of National Airoil 
Burner Co. 

William J Healy, 60, sales man- 
ager for De Laval Steam Turbine Co, 
Blower and Compressor and Turbine 
4 ‘ Div, on June 3. 

cen ene “s * Dr Vsevolod N Krivobok, 65. 

New PANALARM Recording Annunciator Uncovers Profit Leaks Supervisor of Stainless Steel and 
@ Pinpoints power station trouble spots by accurately, instantly record- Heat-Resistant Alloy Section of The 
ing off-normal and on-off operations. International Nickel Co, Inc, De- 
®@ Permanent, unalterable statistical data helps prevent stoppage repe- 








tition. velopment and Research Div, on 

@ No time-wasting decoding. Directly readable digital form. May 17th. 
TYPICAL APPLICATION: Dr William Frederick Durand, 
The exact time period of steam stop valve closure, generator circuit 99, Dean of American engineers, 


breakers and overspeed trip resets is permanently recorded, providing 


yioneer in the field of aviation, past- 
advance notice of sluggish functioning and permitting ‘immediate I 


preventative action. president of the ASME, on Au- 
Earnings from lost electrical sales are gone forever. gust 9th. 
Model RA helps lessen such losses by reducing down- William Hunt Eisenman, 73. 
time, maintenance and operating costs. Write for 










Bulletin 102 today. secretary and founder-member of the 
American Society for Metals, on 
PANELLIT, INC. May 30th. 


7401 No. Hamlin Ave., Skokie, Ill. 








Equipment news 


Begins on page 138 





EXTRA YEARS 


OF MORE DEPENDABLE POWER 
a and at less cost per pound of steam 


TODD BURNERS 


GAS OR OIL 





| PRODUCTS DIVISION 
| TODD SHIPYARDS CORPORATION 





Circuit reclosers 


HEADQUARTERS: 908 e Automatic units, 34.5- and 
Columbia & Halleck Streets, Brooklyn 31, N. Y. 16-kv models, give fast low-cost re- 
PLANT: closing protection for subtransmis- 


Green's Bayou, Houston 15, Texas sion and higher voltage distribution 
lines, according to manufacturer. 
They provide 114-cycle clearing of 
250-mva faults and a 400-amp con- 





For more details on these items, use post cards 
p 151. Identify your request with item number. 
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one of the 18 


GATE HOISTS 


On the LONG SAULT DAM, 
ST. LAWRENCE PROJECT, 


near MASSENA, N. Y. 


Each hoist weighs 93,000 Ibs., 
shipped completely attached 
with all electric motors, con- 


Write trols, limit switches, wired 


for ready for operation . . . the 


complete 
information 57 feet, 842 feet wide, 1212 

on feet high . . 
MURCO 


Gate Hoists 


. with a lifting 
capacity of 175 tons... will 
raise and lower the gates in 
and the dam at a speed of 1 foot 
engineering per minute. 
recommenda- 
tions 
to meet This is one type of Gate Hoist 


your specific designed and manufactured 


power dam by us, backed by 75 years ex- 


requirements 


are des.gned in a wide range 


of capacities from this large 


Gate Hoist to less than one 


ton 


D. J. MURRAY 
MANUFACTURING CO. 


MY 
h™» 
vear ¢ 


overall length of one unit is 


perience. MURCO Gzte Hoists 
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tinuous current carrying capacity. 

Test results are said to indicate 
that units give instantaneous tripping 
in two cycles. The tests, p 196, cov- 
ered over 130 individual circuit inter- 
ruptions and a range of current and 
voltage from minimum to over 3000 
amp, rms symmetrical for 46-kv and 
4000 amp, rms symmetrical for 34.5 
kv, maker states—R&/E Equipment 
Div of I-T-E Circuit Breaker Co, 


Greensburg, Pa. 


Self-priming pump 
909 e Portable unit can handle up 


to 7000 gph. The large-passage open 
impeller is said to provide clogless 
operation. Little maintenance is re- 
quired, even when the unit is tackling 
muddy or sandy water, according to 
manufacturer. 

The pump weighs 514 lb; it is pow- 
ered by a 2°4-hp 4-cycle engine with 
Hale 


Fire Pump Co, Conshohocken, Pa. 


builtin exhaust valve rotator. 





For more details on these items, use post cards 
p 151. Identify your request with item number. 





Geared flexible coupling 
910 e Unit is made for shaft di- 


ameters up to 1% in. It is designed 
especially for use as a motor coup- 
ling, electric 


transmitting motor 




















AL APPLICATIONS * 
FERENCE 
ENGINEER NG RE 


tonks 
nal Controls for oper expansion 


‘3 (Mechanico! end electrical) 


gaxDennell & milter, Ine 00 W. Speviding Ar* Chicage 16. ttinete 
inc. 39 Spevidins . 

’ ’ 

. " 


—cover special problems 
solved by 
M<DONNELL products 


These recently published engineering 

reference sheets explain the interest- 

ing ways in which engineers are today 

using McDonnell products to step up 

efficiency and provide safety in con- 

nection with equipment such as: 

e Expansion and compression tanks 

e Stand-by pumps 

e Cooling towers and chilled water 
systems 

e Higher temperature hot water 
heaters 

e Storage tanks and pressure vessels 

The simple diagrams and explana- 

tions are likely to suggest solutions 

to many of your operating problems. 


Just say, ‘‘send the ERS sheets.” 
MSDONNELL & MILLER, Inc. 


3506 N. Spaulding Ave., Chicago 18, Ill. 


Wing thes _ Vang Well 
M‘DONNELL 


Boiler Water Feeders « Low Water Fuel Cut-Offs » Pump 
Controllers « Flow Switches, Relief Valves « Related Liq- 
uid Controls for Tanks, Stills, Air Conditioning Systems 





POWER * SEPTEMBER 1958 





American BI 


Rate centrifugal compressors for dependable per- 
formance, ability to meet specific pressure-volume 
requirements, minimum space and maintenance re- 
Blower 


quirements. You'll find that American 


single-stage units score high on all counts. 


Adaptable to all drives, American Blower Cen- 
trifugal Compressors feature volute casings for in- 
creased efficiency. Compressor discharge can be 
located in increments of 15° in either direction 
of rotation, permitting great flexibility in appli- 
cation, 

Compactness, high-speed operation, statically and 


dynamically balanced rotating elements minimize 


foundation requirements. Aerodynamic design of 


* American-Standard and Standard® are trademarks of Amet 


ower Centrifugal Compressors 


impeller blades contributes to efficiency, assures 


longer service life. 


If you have an application calling for centrifugal 
compressors, talk to an American Blower sales engi- 
neer about your specific requirements. And check 
with him about American Blower Mechanical Draft 
Fans, Fly Ash Precipitators, Gyrol® Fluid Drives 
for boiler-feed-pump and fan control. His practical 
knowledge of air-handling and power-transmission 


problems may prove most helpful to you. 


Call your nearby American Blower branch office, 


today. Or write: American-Standard,* American 


) 


Blower Division, Detroit 32, Michigan. In Canada: 
Canadian Sirocco products, Windsor, Ontario. 


an Radiator & Standard Sanitary Corporation. 


MERICAN-Standard 


AMERICAN BLOWER DIVISION 
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Control enclosures 


and panels 





@ CONTROL DESKS 
and PANELS 


@ SWITCH GEAR 
HOUSINGS 


@ CUBICLES 


@ TRANSFORMER 
HOUSINGS 
and TANKS 


®@ ELECTRICAL 
ENCLOSURES 


® TEST STANDS 


@ VENTILATING 
LOUVRES 


@ INSTRUMENT 
PANELS 


a a am 


<r 
qu | . am 
hg *TLLLS j LTP 
. —— 
——d 
- = = 


and Utilities 


Control panel for electrical 
machinery manufacturer, 
28’ long, 8'6" high, 4'8” 
deep. Body of %” steel 
plate, light canopy of 4” 
steel. 


Whether you require panels for 1 or 100 
instruments . . . Kirk & Blum is equipped to 
fabricate them to your most exacting specifica- 
tions. We offer exceptional experience and 
facilities for fabricating parts and assemblies of 
sheet steel, light plate, stainless, aluminum, 
monel and other alloys in gauges to 4”. 


Write for your copy of the latest KIRK & 
BLUM Electrical Enclosures Booklet. For prompt 
quotation, send your prints to The KIRK & 
BLUM Mfg. Co., 3233 Forrer St., Cincinnati 9, 0, 


KIRK. HLUM 


METAL FABRICATION 
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power to pumps, generators, speed 
reducers. 

Coupling sleeve is of 1-piece de- 
sign, and coupling is enclosed in a 
2-piece metal cover, sealed to prevent 
loss of lube or entry of contaminants. 
Spiral cam-locking fasteners which 
join cover flanges are permanently 
assembled as part of cover halves. 
Link-Belt Co, Prudential Plaza, Chi- 
cago 'e il. 





For more details on these items, use post cards 
p 151. Identify your request with item number. 





Crushproof snapon insulation 


911 e Snapon thermal insulation 
has a low k factor and good resistance 
to physical damage, chemicals and 
solvents, according to manufacturer. 
Insulation is designed for service be- 
200 and +250 F. 

Urethane insulation does not fray, 
crumble or break in handling, or dis- 
integrate when subjected to water or 
many other liquids. On drying, it’s 


tween 


said to be as 200d as new. Made with 
only one seam, it comes preformed 
fittings.—Allied 
Chemical Corp, National Aniline 


Div, 47 West St. New York 6, N. Y. 


for pipelines and 


Dehydrator 


912 e Unit uses a nondusting bead- 
type desiccant to remove w ater-vapor 
from the air. Air is passed through 
a 40-micron filter and along an ex- 
tended flow path for maximum ex- 
posure before leaving the dehydrator 
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AcCO 


for Better 
Values 


VALVES 


THE COMPLETE LINE 


en CREE EREELY 





— DESIGNED FOR DEPENDABILITY 


R-PaC Pressure Sealed Valves Meet Requirements 
of High Pressure and High Temperature Applications 


e The R-P&C Pressure Sealed Valve pictured 
above—made of electric furnace cast steel— 
has been successfully developed to meet de- 
mands for valves that provide tightness under 
varying conditions encountered at high pres- 
sures and high temperatures. These valves, 
available in gates (up to 12”) and globes (up to 
8”) in 900, 1500 and 2500 pound classes, are 
also being used increasingly for less difficult 
services, because of the inherent advantages of 
pressure-sealed construction. 

Among these advantages are: elimination of 
bonnet flanges; tightness unaffected by temper- 
ture changes; quick, easy inspection—disassem- 
bly and reassembly; reduced weight without 
loss of strength; savings of space; ease of in- 
sulation; neat appearance. 


FREE WALL CHART 
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| *“*How to Protect Your Valves’ 
| Installation pointers, operating tips, clues 
to longer valve life. They are all on this 22 
x 17” wall chart. Write for your free copy. 


R-PaC Pressure Sealed Valves typify the 
high quality of the entire cast steel line, includ- 
ing gate, angle, globe, swing check and lift check 
styles in many sizes and pressure classes 
(150-2500 psi). 


A COMPLETE Line of Valves 


Whenever you need valves of any kind, it’s good 
business to look to R-PaC. The R-Pa&C Valve 
line includes gate, globe, angle and check valves 
in bronze, electric iron and cast steel, and forged 
steel. Also, R-P&C offers a full line of cast steel 
fittings, as well as specialties such as bar stock 
and Lubrotite gate valves, asbestos-packed cocks 
and other items. 


Write our Reading office for catalog. 


R-P«&C VALVE DIVISION 
AMERICAN CHAIN & CABLE 


BRONZE 
GLOBE 
VALVE 


< 
Ag 


ta) B) 


VI Ed y 


7 





Reading, Pa., Atlanta, Boston, Chicago, D« 
998 


San Francisco, Bridgeport, Conn, 


Detroit, Houston, New York, Philadelphia, 


Pittsburgh, 





NOW - Steam Atomizing 
with NATIONAL AIROIL 


Packaged Firing Units 
FOR OIL AND/OR GAS FUELS 


AUTOMATIC... ECONOMICAL... CLEAN... SAFE 


@ Fully Automatic @ Low Fire Start @ Electric-gas Ignition 
@ Modulating Fire Control @ Damper Sequence Control @ 
Forced Draft Combustion Air @ Electronic Combustion 
Safety Supervision @ Mechanical Atomizing — Steam assisted 
internal mixing oil burner @ Ring or Cylindrical type Gas 
Burner for gas fuel @ Fire tested before shipment. 


NOW .. .. with the new Series 20 Packaged Firing Unit you can have all the 
advantages of the outstanding Dual Stage burner in a completely packaged unit 
equipped with the latest in electronic safety controls to give automatic start, 
automatic modulation, automatic shutdown. 

Series 20 Packaged Firing Units are factory fire tested, ready for immediate 
and low cost installation in your furnace room. They need only oil, gas, steam, 
draft and eléctrical connections—everything else needed for fully automatic 
burner operation is there. 

Capacities of standard units range from 200 to 830 boiler horsepower. (7,200 
to 30,000 pounds of steam per hour). Larger units are available on order to 
meet your special needs. 

Units may be used with any standard boiler or furnace under natural or in- 
duced draft, or with pressurized boilers—in which case the unit provides sufficient 
forced draft to overcome draft loss through boiler. Where a high chimney or 
induced draft fan is used, an automatic damper motor is furnished to provide 
a constant furnace draft during operations; and a reduced or zero draft during 
shutdowns. 

Preventative Maintenance consists chiefly of keeping the burner gun clean, 
with periodic inspection and cleaning of strainers and safety devices. This mini- 
mum maintenance will give your engineer or fireman extra time to attend to 
blow-down, soot-blowing, or to check operations and efficiency of plant and 
auxiliary equipment. 

For complete details, specifications, illustrations, and dimensions write today 
for Bulletin No. 28. 

When used in conjunction with a National Airoil Fuel Oil Pumping and Heat- 
ing Unit (Bulletin No. 40) a most reliable combination results. 


ational Afroil 


BURNER COMPANY, INC. 


Main Office & Factory: 1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA- 


SOUTHWESTERN DIVISION 2512 SOUTH BOULEVARD. HOUSTON 6, TEXAS 
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through a 10-micron filter. An indi- 
cator tube shows when relative hu- 
midity for the air leaving the de- 
hydrator exceeds 4°, indicating that 
the unit needs reactivation. 

The solid desiccant is chemically 
inert. Unit works at 35 psig.—Farr 
Co, Farr Bldg, Los Angeles 45, Calif. 


Liquid-level control 


913 e Pilot-operated control is said 
to maintain any desired level within 
the setting. Unit 
consists of exterior float, pneumatic 


one to two in. 


pilot, and diaphragm motor valve. 
Float movement causes pilot to apply 
or release pressure on the valve; open 
or close the feedwater inlet.— Stickles 
Steam Specialties Co, 2215 Valley 
{ve, Indianapolis 18, Ind. 





For more details on these items, use post cards 
p 151. Identify your request with item number 





te 


Rubber-element check valve 


914 e A synthetic - rubber element 
is permanently molded to a threaded 
nipple at valve’s intake end. Ele- 
ment’s other end is in a deflated posi- 
tion when flow stops, and opens to 
the full area of the pipe when flow is 
established. 

Valve element is soft and resilient, 
able to reduce line shock and absorb 
foreign matter. Element may be 
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Here’s Why... 


You Save With Silicone Insulated 
Outdoor Motors for Power Stations 


Silicone insulation is establishing a 
trend toward less costly enclosures 
for auxiliary drive motors in power 
stations. By readily withstanding 
moisture and contaminants cir- 
culated in ambient air, Dow Corning 
silicone insulation makes possible 
more open enclosures and lower cost 
per horsepower. 














areas ase 











Leading electrical equipment manu- ar oe 
facturers already offer complete lines at a a 

of silicone insulated “all-weather” Initially, motors were sheltered 
motors in ratings from 100 to in buildings +e 


5000 horsepower. 

















Safe, reliable operation outdoors the 
year ’round is assured by Dow 
Corning silicone insulation. Experi- 
ence has shown silicone insulated 
motors readily withstand torrential 
rains, hurricane winds, corrosive 
fumes, fly ash, dust, salt air, snow, 
sleet, cold, heat — even flooding. 


Later, motor enclosures themselves 
sealed out surrounding atmosphere 





Extra overload capacity is provided 
by the silicone insulated windings. 
As a general rule, silicone insulation 
offers a 50% greater service factor 
and lasts at least 10 times longer than 
Class B insulation under similar 
operating conditions. That’s why 
for the most dependable auxiliary 
drive motors, it’s wise to 











9 d/ DOW CORNING SILICONES 


ani OU Now, silicones protect motor parts permitting the circulation 


of ambient air... lower-cost enclosures. 
[ver romsoneo 


Send for your copy of new 8-page 


co Rt Dow Cornin 
brochure detailing how silicone Piiitetelat-t-] g 
ee cuts motor enclosure —~ CORPORATION 


adding to the reliability 
electrical equipment. MIDLAND. MICHIGAN 


first in 
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only 
CATAWISSA 


gives you all these 
features for your 
forged steel pipe 
union requirements 


WLLL) LL 


1. Uniform walls for even expansion and 
contraction under temperature changes. 
They follow the pipe! 


2. Catawissa Ball-to-Angle Seats give 
you a ‘Perfect Seal’ regardless of pipe 


alignment! 


3. More than adequate wall thicknesses 
give you Catawissa's 3-to-1 Safety Fac- 
tor (3000-Ib. service, 9000-Ib. test; 6000- 
Ib. service, 18000-Ib. test)! 

4. Round, straight barrels for fast 
wrenching. No uneven or tapered sur- 
faces to cause wrench slips or wrench 
locking! 


Catawissa Perfect Seal Pipe Unions are made 
by Union Specialists from 80,000 Ib 
strength steel (ASTM Spec. A 
11). Steel forgings from 
are closely checked for imperfections and 
finishing on modern, 


tensile 
Grade 
our own forging mill 


105-S5] 


automatic machines with 
and after production 
to none! 


close inspection during 


give you pipe unions second 


Write for Catalog 58 showing the complete 


Catawissa line of Perfect Seal Products. 


for complete, guaranteed satisfaction 


... always specify 


CATAWISSA 


CATAWISSA VALVE & FITTINGS CO. 


CATAWISSA ¢ PENNSYLVANIA 
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added to any standard pipe fitting. 
and a verti- 
cal or horizontal check valve or an 
angle 


used as a foot valve. 


valve, for compressor, refrig- 
eration and lab applications.—Har- 
man Equipment Co, 3605 E Olympic 
Blud, Los Angeles 23, Calif. 


oeeeemmememenee 


Machine load control 


915 e Unit is designed to protect 
machinery through 
warning or 


and equipment 
shutoff. 


tinuous on-off operation. 


automatic con- 


The control can protect against 
underload, no-load and 
phase failure. It with two 
separate contact ammeters activated 
by a current transformer connected 
in one of the motor leads. Indicating 
pointers move identically across the 
dials, monitoring 
and displaying the load on the drive 
motor. —Tipptronic, Inc, Chagrin 


Falls, Ohio. 


OV erl vad, 
comes 


two continuously 
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Cooling tower 


916 e Low-silhouette 
pacities ranging upward from 75 
tons. It features all-steel structural 
members that are hot-dipped galva- 
after fabrication for extra 


unit has ca- 


nized 





ON-THE-JOB AIDS 
FOR POWER PLANT MEN 














MAINTENANCE ENGINEERING 
HANDBOOK 


Seventy-five experts give you practical answers 
to hundreds of problems relating to every func- 
tion of maintenance engineering. From organi- 
zation and administration to sanitation, welding, 
and corrosion control, here are the maintenance 
procedures that produce results. Ed. by L. C. 
Morrow, Chrmn., Nat'l. Plant Maint. & Engrg. 
Confs. 1156 pp., 728 illus., $20.00 


PLANT OPERATORS’ MANUAL 


Shows steam engineers and other power services 
personnel how to maintain and operate equip- 
ment. Gives methods and pointers which will help 
them not only in daily work but also in future 
upgrading and license examinations. Sequence 
illustrations show each operation step-by-step. 
Boilers, steam engines, turbines, diesel engines, 
pumps, compressors, and similar equipment are 
covered. By Steve Elonka, Assoc. Ed., Power. 
292 pp., illus., $5.00 


PUMP OPERATION AND 
MAINTENANCE 


Shows plant operating and management person- 
nel how to operate and maintain pumps used in 
industrial, municipal, central-station, marine, 
institutional and similar installations. Every 
major class and type of pump is covered, with 
specific instructions for installing, starting up, 
routine operation, maintenance, and major over- 
haul. By Tyler G. Hicks, Mech. Engr., formerly 
Assoc. Ed., Power. 310 pp., 383 illus., $9.00 


ENGINEERING ECONOMY 


JUST PUBLISHED. 
analyzing engineering 
profit potential of projects. 
and operating costs, financing, models and cri- 
teria, taxes, intangible factors, ete. Gives up-to- 
date cost data, examples, and charts and tables. 
By C. E. Bullinger, Prof. of Ind. Engrg., Iowa 
State Col. 3rd Ed., 379 pp., 62 illus., $7.00 


JUST PUBLISHED 


every step in 
costs and determining 
Covers investment 


Explains 








|: 


HOW TO BECOME A 
PROFESSIONAL ENGINEER 


Shows how to get your professional en- 
gineer’s license more easily how to 
apply, how to take oral and written 
exams, how to write experience record, 
etc. Explains state laws, ponte exami- 
ners evaluate experience, examination 
room procedure, and oiher practical 
aids. Applicable in all states. By John 
D. Constance. 262 pp., $5.50. 


10 DAYS’ FREE TRIAL 





McGRAW-HILL BOOK CO., 
327 W. 4ist St., New York 36, 


Send me the book(s) checked below for 10 days 
examination on approval. In 10 days I will remit 
for book(s) I keep, plus few cents for delivery costs 
and return unwanted book(s) postpaid. (We pay 
delivery costs if you remit with this coupon—same 
return privilege.) 


INC., Dept. P-9 
> & ¥. 


[] Morrow $20.00 
Elonka 
} Hicks 
Bullinger 
} Constance 


(PRINT) 
Name 


Maintenance Engrg. Handbook 
Piant Operators’ Manual—$5.00 
Pump Oper. & Maint.—$9.00 
Engineering Economy—$7.00 
How to Become a Prof. Eng.—$5.50 


Address 
City Z State 
Company 
Position 


For price and terms outside U.S. 
write McGraw-Hill Int’l., N.Y.C. 
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for users of underground piping systems... 


Now... io: the first time, basic principles used by 
Ric-wiL for decades are supported by extensive 
independent research. These principles are brought 
out in Technical Reprint #16, issued as a compila- 
tion of the results of a survey by the Building 
Research Advisory Board, of the National Academy 
of Sciences and tests made by the National Bureau 
of Standards. These criteria are also the basis of 
new Guide Specifications issued by several Federal 
Agencies, all of which include the basic principles 
of Ric-wiL Prefabricated Insulated Piping Systems. 
This survey is of such magnitude that it required 
over 2,000 man-hours and some 2,500 pages of 
documents and tests. 
All tests of a conduit system required by the survey 
and specifications have been completed by Ric-wiL nN! 
and an approved independent testing laboratory has Part of test equipment built by Ric-wIL in 
certified that Ric-w1L Systems comply. Write, wire QUALIFICATION TEST PROGRAM. 
or phone for complete information. Aah Jot Mat: Catan on 


complete line of systems available. 


Quality Piping Systems... 
... of Exceptionally High Thermal Efficiency 


SINCE 1910 


prerasricateo INSULATED PIPING SYSTEMS 
BARBERTON, OHIO 


IN CANADA: THE Ric-wiL COMPANY OF CANADA LIMITED 


See our catalog in Sweet's and Engineers’ Product File 
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| Ahad, henhahahenbatntnteand Equipment news 


. corrosion protection, manufacturer 
YY VLMY Ly states. Louvers, casing, distribution 
1 system and fan deck are made of as- 

on 


bestos cement. 


Begins on page 138 


For these technical bulletins st 
The tower is designed to conform 


Water, Steam & Fuel Treatment to standard fire codes. Deck fill and 


drift eliminators are redwood.—J I 


Pritchard & Co ‘alif., 4625 
IZA ALALLALLLL 2A 


Mo. 


The Chemical Treatment of Boiler Feed Water. 
This technical bulletin contains a clear explanation 
of the causes of boiler water problems and West- 
ern’s methods of solving them. Special emphasis on 
scale prevention, corrosion control, sludge disper- 


sion, and suppression of foaming and carry-over. 


Steam Plus CORAVOL Equals Protection From — 
Corrosion. This technical bulletin tells how CORA- 
VOL, the original amine process, gives complete 

tecti f i t ti - ° . 
protection - ranean ° ee entire steam Diesel engine 
condensate circuit. Clearly explains the theory of ; s 7 
917 e Available in 625 to 1025 hp 


corrosion and the application of volatile amines to ‘ ages 
from 1000 to 1500 rpm, unit is a 


steam systems. Cites typical case histories of the 12-cylinder V-type vertical 4-cycle 


use of CORAVOL in various plants and industries. liquid - cooled turbocharged engine 
with a compression ratio of 16:1. It 
. : ' weighs 6116 lb with overall dimen- 
The Chemical Treatment of Industrial Cooling . PON. et aett 

sions of 9415x53x77 in. 
ceca. We Water discusses common cooling water problems— Glow plugs are said to give fast 
TREATMENT . 


scale, corrosion, algae, slime. Also presents West- starting. Unit can be applied to gen- 
erator sets and large pumps.—Made 
by Mercedes-Benz: U.S. distributor 
is The Utica Div, Curtiss -Wright 
condensers, process heat exchangers, engine and Corp, Utica, Mich. 


ern’s proven methods for controlling and preventing 


these conditions in cooling towers, evaporative 


compressor jackets, chilled water systems, etc. 
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Better Fuel Performance and Economy discusses 
the causes and effects of sludge in fuel oil supplies 


and soot deposits in combustion areas. Shows how 


* 
these troubles can be eliminated economically, || © a cn a 
iE vis 


dependably, and permanently with time-tested 
special Western formulas. 


Sectional belt conveyor 
Also, Technical Bulletins on the chemical treatment 
918 e Packaged unit comes com- 


of potable and plant water supply —refrigerating ; 
plete with head and tail assemblies, 


ine—sw ‘ h j . ; mee ; : 
brine—sweet water systems. Also, the use of Dry Acid Scale Removers supporting “A” frames and intermedi- 


ate sections of bent-plate decking. 


WESTERN Whatever your water, steam or fuel treatment problem may TI . eS ae 
re conveyor 1s made in 1o-, L£U-, 


be, you, can rely on special Western formulas and individual Pate Tes 5 ; 
technical service to solve it dependably and economically. 24-, 30- and 36-in. belt widths, with 
drives ranging up to 50 hp. 


Bent-plate decking has bolt holes 
WESTERN CHEMICAL COM PANY punched every eight in. in rows on 


713 Washington Street, Kansas City 5, Mo. top, bottom and sides. The 12-ft sec- 
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FOR 
SPECIAL 


TURBINE 


\\\\ 


@® Low Inlet Pressures @ Multi-Vaive Designs 

@® High Back Pressures @ Double End Gear Drives 
@ High Speeds ® Vertical Shaft Turbines 

@ Variable Speed Ranges Our nearest representative will help you 


solve your turbine requirements. His 
@® Precise Control name gladly sent on request. 


MURRAY IRON WORKS COMPANY e BURLINGTON, IOWA 


Buliders of Steam Power Equipment for Nearly a Century 
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HIGH 


You want pump packings 
which will hold up under 
temperatures to 600°F ... 


TEMPERATURES 





+». packings whose lubri- 
cants will not go up in 
smoke when the heat and 
speed are on... 


LOTS OF 


FRICTION 


ADD UP TO 


... because improper pack- 

Lt ing materials can cause 
TROUBLE ; costly damage to parts, 
aclinemecnmnincte 1 te interfering with your pro 
duction. 


UNLESS . .« e 


R/M Universal Plastic 
Packings, one of the Big 7 


e « «YOU USE 


R/M BIG 7 
PACKINGS 


Packing Types, give you 
longer, more dependable 
performance, because lu- 
bricant goes all the way 
through, and because they 
contain no organic fibers 
which burn up 


Color movie is part of 

<< : R/M Packing Clinic. Learn 

SEE "I AM a Yj how three or four R/M 
é. Big 7 Packing Types may 
meet 95°, of your needs. 
Ask your authorized R/M 
distributor for a showing! 


A PACKING" 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, NJ. 
MECHANICAL PACKINGS AND GASKET MATERIALS 








RAYBESTOS-MANHATTAN, INC., Mechanical Packings e Asbestos Textiles ¢ Industrial Rubber ¢ Engineered Plastics 
Sintered Metal Products e Abrasive and Diamond Wheels e Rubber Covered Equipment e Brake Linings 
Brake Blocks e Clutch Facings e Industrial Adhesives e Bowling Balls e Laundry Pads and Covers 
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tions offer flexibility in lengthening, 
shortening and altering the conveyor, 
maker states. Decking provides its 
own protection for the return belt 
run. — Stephens-Adamson Mfg Co, 


Ridgeway Ave, Aurora, Ill. 





For more details on these items, use post cards 
p 151. Identify your request with item number. 





Soot-blowing system 


919 e System is said to give boiler 
operator finger-tip control of every 
step in the soot-blowing sequence. He 
can preselect any number of blowers 
to be operated through automatic se- 
quence or individually, to be sure of 
best cleaning action. 

System also permits reversing any 
retractable blower at any point in its 
cycle, switching from automatic-se- 
quence to single-unit operation. In- 
stant warning is given in case of 
trouble, maker states. 

There are three models to control 
120, 60 and 45 blowers—Blaw-Knox 
Co, Copes-Vulcan Div, Erie, Pa. 


Ar a AES Semen 


Adjustable pneumatic relay 


920 e Adjustable positioning relay 
provides accurate control of pneu- 
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“Field tested” for thousands, perhaps 
millions, of years, the simplicity of 
design of this sea shell has proved its 
practicability as dependable housing. 
In its field, the design of the Peerless 
Type A horizontal split-case pump is 
quite as remarkable. The split at the 
center line allows easy maintenance 
without disturbing the piping. The 
rotating element lifts out as a unit for 
inspection or repair. Mechanically and 
hydraulically, the quality and opera 
tion of this pump is unsurpassed — it is 
the type of pump you can apply with 
absolute confidence to general purpose 
pumping duties in the broadest sense. 


e e 
An added advantage: the Type A 
pump line is the broadest offered by 
any manufacturer. 
REQUEST BULLETIN NO. B-1300. 


Putting ldeas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Mt Peerless Pump Division 
Plants: LOS ANGELES 31, CALIFORNIA and INDIANAPOLIS 8, INDIANA 
FOOD MACHINERY n . . 
AND CHEMICAL Offices: New York; Cleveland; Chicago; St. Louis; San Francisco; Atlanta; Plainview; Lubbock: Phoenix 


CORPORATION TE} Albuquerque; Los Angeles; Fresno. Distributors in Principal Cities. Consult your telephone directory 
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Only 2 to 10 Minutes to Renew 
ervice Life of New Gate Valve 


Sx 
ssa cailb 


Patented development assures replacement of seat 


Without removing the valve body from the 
line, you replace the nickel-alloy seat rings in 
Fairbanks new patented Renewable Seat Ring 
Gate Valves. In 7 to 10 minutes, from the time 
the line is shut down until it is put back into 
operation, you have given a new service life, 
a new life of dependable tight closure to your 
valve, 

Just 7 to 10 minutes of your maintenance 
man’s time — only 7 to 10 minutes of “down- 
time” on your steam, water or process piping 
lines — and you have the equivalent of a new 
valve in the line. Think of the savings: where 
once at least one hour, under the most ideal 
conditions, was required to replace a gate valve 
in the line, the job is now accomplished in from 
7 to 10 minutes. 

Field tested for over two years, under all 
conditions from steam to corrosive liquids, the 
revolutionary new Fairbanks Renewable Seat 
Ring Bronze Gate Valve has proven completely 
satisfactory — absolutely dependable. 

Made with either rising stem or non-rising 
stem construction in %”,%”",1".1%",1%” and 2” 
sizes, the Fairbanks Renewable Seat Ring 
Bronze Gate Valves are recommended for severe 
service conditions on 200 lb. steam pressure at 
550 degrees F., 400 lb. water, oil or gas pressure 
— non-shock — lines requiring full flow and 
subject to frequent operation. Nickel alloy seat 
rings and wedge make the valves particularly 
tough and corrosion resistant. 

YOURS ON REQUEST: Illustrated, descriptive fold- 
er gives complete information on Fairbanks 
Renewable Seat Ring Gate Valve with details 
and specifications. Yours without charge. Write 


today. 
irbank ss cw 


THE 
893 ‘ayette — New York 3, N. Y. 
ranches: 
New York 3 * Boston 10 ¢ Pittsburgh 22 © Rome, Ga. 
\Walves * Trucks * Casters * Wheels * Dart & “PIC” Unions 
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ring while valve remains installed. 





1, Union Bonnet removed. Re- 
taining screw loosened with 
ordinary screwdriver. 


2, Finger hooks inside nickel 
alloy seat ring. Seat ring 
lifts out of valve body. 


Babin 


3 New seat ring is inserted. 
* Retaining screw tightened. 
Bonnet replac: 
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matic motors and valves, can be 
installed with a screwdriver and 
wrench, according to maker. 

The relay is designed to counteract 
effects of friction and load factors. 
Unit attaches directly to motor or 
valve. It is said to assure specified 
performance of new equipment, and 
it can also be used to tune up sluggish 
existing motors and valves, or adapt 
them to increased load conditions. 

Fits 3-, 4- and 6-in. pneumatic 
motors, and 8- and 12-in. diaphragm 
valves. The relay can handle mul- 
tiple installations of four 6-in. or ten 
|-in. motors.—The Powers Regulator 


Co, 3434 Oakton St, Skokie, Ill. 


Inspection-hole test plugs 


921 e Units plug small inspection 
holes used by metal inspectors for 
measuring thickness of walls of pres- 
sure vessels, process equipment and 
piping. They come in carbon steel, 
Monel, brass, stainless steel (316) 
and Inconel, to assure compatibility 
with the metal of the tapped hole and 
to prevent galvanic action between 
wall and test plug.—Nuclear Prod- 
ucts Co, 15635 Saranac Rd, Cleveland 


10, Ohio. 





For more details on these items, use post cards 
p 151. Identify your request with item number. 





Extreme-pressure lube 


922 e Designated Molylube 110-L, 
this product comes packaged in a 
self-contained polyethylene oil can 
that is shatterproof and reusable. 
The solvent refined petroleum oil 
contains a stable dispersion of molyb- 
denum disulfide. It is said to impart a 
tough film capable of withstanding 
shock loads and wiping action. Ad- 
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KEWANEE Packaces 


36 sizes span a full range of fuels 





Now Kewanee’s family of integrated boiler-burner packages covers a spread of sizes from 18 to 651 
hp in high pressure models . . . 216,000 to 21,855,000 Btuh, low pressure. The fuel range is all-inclusive, 
too—oil from No. 1 through No. 6... natural, manufactured, mixed or LP gas... oil-gas combina- 
tion firing on any Scotch type package... forced draft eliminates high stacks. Factory assembling 
and fire-testing on Scotch type packages, when desired, means only five simple connections for 
installation. For complete facts on any type, any size or any fuel, contact your nearby Kewanee Man. 
AMERICAN-STANDARD, KEWANEE BOILER DIVISION, 111 Franklin Street, Kewanee, Illinois. 


oe ‘Dy 


ae. American-Standard 


Foot KEWANEE BOILER DIVISION 
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- > » 


A rigid “shakedown test” of performance is given each 
Sweco steam jet ejector before delivery to a customer. 


Steam Jet kyjectors 
—To Order 


When your process calls 
for vacuum equipment, 
you should consider 
SWECO steam jet ejectors 
—for three good reasons: 


First, Economy 

Steam jet ejectors offer import- 
ant capital and operating econ- 
omies in producing vacuum for 
your process. SwEco’s application 
engineers thoroughly study your 
vacuum requirements and _ utili- 
ties, to arrive at the optimum bal- 
ance between initial cost, instal- 
lation cost, and operating cost. 


Second, Design 

Sweco’s staff of ejector and 
condenser specialists pool their 
talents and experience to engineer 
the best unit for your particular 
vacuum application... the right 
materials ... the right number of 


stages...the right types and sizes 
of condensers... the right dimen- 
sions. Where practical, standard 
designs and components are used. 


Third, Dependability 

Sweco tests every ejector to 
measure its performance before 
the unit is shipped. 

SweEco’s steam jet ejectors are 
now in use in the petroleum, 
chemical, power, and food indus- 
tries. A complete line of ejectors 
and condensers is available to 
meet your requirements. 

Write today and let us know of 
your vacuum equipment needs. 
Our catalog, with a valuable set 
of Dalton’s Law Charts is also 
available on request. Ask for Data 
File M-10-393. 


pul Southwestern 
Engineering 


SWECO Company 


4800 Santa Fe Ave., Los Angeles 58, Calif. 


Engineers & Constructors ... Manufacturers 
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ditives are said to help prevent rust. 

High viscosity index makes it good 
for lubrication of bearing and ma- 
chine parts at high temperatures, ac- 
cording to manufacturer. — Bel-Ray 
Co, Inc, Green Village Rd, Madison, 


Air placement of concrete 


923 e Concrete-placer unit in a 
typical application, above, used a 
105-cfm air compressor to place a 
1-2-314 concrete mix with ]-in. rock 
through the 4-in. ID steel concrete- 
placement tubing. This job needed 
a 25-ft vertical lift and a total pipe 
length of 150 ft. 

Concrete-placer units come in two 
models, one to handle 10 cu ft of 
concrete per charge and one han- 
dling 15 cu ft per charge. Either 4- 
or 6-in. ID tubing is available for 
use on both models. Tubing size 
depends on rock size, production rate 
and available air. 

Units feature complete portability, 
maneuverability, flexibility in setup. 

Air Placement Equipment Co, 1009 
W 24th St, Kansas City, Mo. 





For more details on these items, use post cards 
p 151. Identify your request with item number. 





Centrifugal pump for labs 


924 e Small chemical pump-motor 
unit has capacities up to 16 gpm and 
heads to 28 ft. It is designed for 
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PIPE 


NOW! HIGH TEMPERATURE INSULATION - EASY 10 APPLY 
EAGLE-PICHER 





INSULATION 


For temperatures up to 1200F 

















And it’s made of Eagle-Picher Mineral Wool! 


SAVES TIME AND LABOR! On long overhead 
steam transmission and steam tracer lines, apply 
Tab-Lok in about half the time required by 
ordinary pipe coverings. Easy to handle... cut 
and fit...simply draw tabs through slots, pull 
taut and bend tabs over. No reinforcing needed! 
PRECISION-MADE TAB-LOK is Eagle-Picher’s new, 
highly efficient mineral wool pipe insulation, 
especially designed for fast, easy application on 
steam piping and hot lines up to 1200 F. 


EAGLE 


TIGHT, UNIFORM INSULATION! Durable metal 
fabric and galvanized strips keep Tab-Lok in 
uniform alignment. The unique tab-and-slot 
feature assures tight, close-butted joints. 


WHAT'S MORE .. . Eagle-Picher’s new Tab-Lok 
pipe insulation is highly resilient for minimum 
stress in expansion and contraction of heated 
equipment. It’s water-repellent, corrosion-resist- 
ant, fire-resistant, vibration-resistant! Its greater 
efficiency plus ease and speed of application, 
saves you money! 


Eagle-Picher produces a complete line of industrial insulations for all temperatures from below Zero to over 2000 F. 


EAGLE-PICHER 


Since 1843 a 


The Eagle-Picher Company * General Offices: Cincinnati 1, Ohio 
PICHER 


(Member of Industrial Mineral Fiber Institute) 
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EARN 
EXTRA 
PROFITS 
IN | 


MeNally Pittsburg developed this 250 ton per hour sys- 
tem for the EMPIRE DISTRICT POWER & LIGHT CO. 


er 


ees 


MeNally Pittsburg assisted in developing this 300 ton per hour system for the 


KANSAS POW 


R & LIGHT CO. 


— With Cost-Cutting 


COAL-HANDLING SYSTEMS 


Engineered for Your Plant 


Are you paying ‘“‘extra fare”’ 
luxury rates for that last ride 
your coal must take from 
the truck, car, or barge, to 
your bunkers? 

Why pay more? Why risk 
breakdowns, when you can 
save extra “‘profits’’ and be 
sure of year-round efficiency. 


McNALLY PITTSBURG Sys- 
tems automatically handle 
more coal per dollar—min- 
imum maintenance costs. 

The men who know coal 
from the ground up will be 
glad to study your coal-han- 
dling problems with you. 
Mail coupon. 


MENALLY & PITTSBURG 
“The Mone Uhe Kru Cael Frome The Gamuddlyp” 





MeNally Pittsburg Mfg. Corp., Dept. PO, Pittsburg, Kansas 
Gentlemen: Send more information on your Coal-Handling Systems. 


Name 


Title 








Company 


City and State 
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heavy-duty continuous operation 
with any equipment requiring corro- 
sive liquid circulation, especially in 
pilot plants and laboratories. 

Unit is made of 316 stainless steel. 
It is a standard volute-type centri- 
fugal design, maker states. Suction 
and discharge connections take stand- 
ard %4-in. piping. External adjust- 
ment of impeller clearances is said 
to compensate for wear. — Goulds 
Pumps, Inc, 43 Black Brook Rd, Sen- 
aca Falls, N.Y. 





For more details on these items, use post cards 
p 151. Identify your request with item number. 





Climatized motor 


925 e All-weather vertical hollow- 
shaft motor comes in ratings up to 
2000 hp. Unit is designed for indoor 
and unprotected outdoor service. A 
maximum of 2-high angular bearings 
is used to prevent excessive wear and 
reduced thrust capacity. Design al- 
lows bearing inspection of the largest 
motors in five minutes, according to 
the manufacturer.—Louis Allis Co, 


Milwaukee 1, Wis. 


Dry type power center 


926 e Economy of space is feature 
of this unit, maker states. Small size 
comes from new arrangement of com- 
ponents and use of core and coils 
from the compact transformer. 

The power centers come in 5- and 
2.5-kv classes for high voltage, 600, 
180, 240 and 120 v for low; 3-phase 
ratings are from 45 to 300 kva. 

Unit uses an air-insulated 3-phase 
load-break switch with or without 
fuses. Top or bottom entrance is pos- 
sible-—Westinghouse Electric Corp, 
Box 2099, Pittsburgh 30, Pa. 
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You know you're safe 
with (ss) National 
Seamless Tubes 


In a giant superheater like this, or in any 
tubular installation where pressures and 
temperatures are intense, where strength is 
critical, power engineers specify “National 
Seamless Steel Tubes.” Reason: National 
Seamless gives longer, safer, more depend- 
able, more economical service. And what 
more could any tubular product offer? 

For further details, send for Bulletins 
12 and 26. For technical assistance, don’t 
hesitate to get in touch with us. Our mill 
service force is available for field consul- 
tation. Write to National Tube Division, 
United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pa. 


USS and National are registered trademarks. 
“The world’s largest and most 


experienced manufacturer of tubular 
bigs ae Z > 
products—National Tube 
































i 
| 
; 
H 
: 
| 


National Tube 
Division of United States Steel 


Photo courtesy of Combustion Engineering, Inc. 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors « United States ly Division e United States Steel Export Company, New York 
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Eliminate even 
minute leakage 


7 O-RING 














s 


STRAIGHT 


THR’ 
O sEAL MALE CONNECTOR D 


O-RING 











¢ 


THR'D 


WOnQde 


O seal fittings 


O SEAL ADAPTER 


Swagelok O Seal Fittings, with straight machine threads, eliminate every 
possibility of leakage that usually accompanies the use of ordinary taper 
pipe threads. 

Swagelok O Seal Fittings are completely assembled, ready for immedi- 
ate use. The O ring seal is held in the body of the fitting and a variety of O 
ring materials for specific applications is available. 


Installation of Swagelok O Seal Fittings is simple. Just drill and tap — 
no counterboring or port contour cutting necessary. The use of messy pipe 
dopes or sealants of any kind is completely eliminated. 

Screw in Swagelok O Seal Fitting, tighten and the installation is com- 
plete. A pressure or vacuum seal can be obtained against any flat surface. 

A wide variety of connections is possible thru the use of Swagelok O 
Seal Adapter. 

Swagelok O Seal Fittings are available in all machinable metals and 
plastics in tube O. D. sizes from 1/16” thru 1”. 


For name of your local Swagelok Distributor, write Dept. E-5 
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Bucket type trap 
927 e Designed for 0-150 psig, the 
00-C series, open-float and thermo- 
static type. provides for faster warm- 
up and efficient handling of entrain- 
ment in every stage from cold start 
to saturation temperatures. 

Fast warmup is due to efficient 
venting and discharge of air and con- 
densate in the preliminary stage, 
maker states. Units can discharge at 
| and 2 deg below steam saturation 
temperatures, keeping equipment hot- 
ter after the initial warmup cycle. 
\ll parts are accessible for service 
without removing the trap body from 
the line, see photo, above. 

Bypass thermostat is built into the 
trap. It is a liquid-filled monel bel- 
lows-type assembly, pressure and 
temperature compensated. Thermo- 
stat starts to open at LO deg below 
saturation temperature and is fully 
open at 25 deg below. Bypass is 
above the line inlet so that solid 
entrainment will not interfere with 
its operation while open during the 
warmup stage. — Wright-Austin Co, 
3245 Wight St, Detroit 7, Mich. 





For more details on these items, use post cards 
p 151. Identify your request with item number 





Acid cleaner 


928 e Inhibited acid is 


said to effectively remove most water 


muriatic 


scales and corrosion products from 
boilers, recirculated cooling - water 
systems and water heaters. The 
cleaner comes packaged in 5-gal 
polyethylene-lined steel drums with 
nondrip — spouts. — Alken - Murray 





CRAWFORD FITTING COMPANY 884 East 140th Street, Cleveland 10, Ohio 
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Corp, 131 E 23rd St, New York, N.Y. 





% 


50,000 kilowatt central station built for 
Southwestern Public Service Company. 


20% smut %\ 3S Fy 


1 
% Ti ‘| 3% 2 
4M% 4+ M% 


| 
} 


«atl, 3% 


Solving the paradox of power plant construction 


through Pritchards GOOD FINANCIAL DESIGN 


How much should you invest in power facilities? 
This question has a double-edged answer. If you 
aim for lowest plant cost, the result can be poor 
efficiency and high operating costs. On the other 
hand, building for the best heat rate can run costs 
so high that the completed plant may not earn a 
reasonable return on invested capital. 

Building power plants that offer the best solu- 
tion to this kind of problem is a Pritchard spe- 
cialty. All of Pritchard’s services—ranging from 
economic studies, engineering and construction, 
to delivery of a turn-key plant—are focused on 
good financial design that balances operating 
costs against capital investment. Examples of 
Pritchard’s skill in striking this economic “bal 
ance” point can be found in many power installa- 


When you are confronted with the paradox of 
power plant construction, let Pritchard help you 
get the most advantageous solution. Pritchard is 
staffed to submit a turn-key proposal — or can 
supply design, engineering or construction serv- 
ices separately. 


PROFITABLE 
PAHLITIES 
'NROUGHN 
GOOD 
SVMAN TAL P 2 
aa Pritchard «c 
J.F. & Co. 
£ >NSTR TORS 


N 'NEERS @ 


Dept. 411, 4625 Roanoke Parkway, Kansas City 12, Mo 


FF E N H AG H STON. PITTSSB 


Ty § 


18% 7 


tions over the country. SERVING THE GAS, POWER, PETROLEUM AND CHEMICAL INDUSTRIES 
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Since INSTALLING ONE OF THE COUNTRY’S FIRST HIGH PRESSURE FEEDWATER 
HEATER SYSTEMS, AN EASTERN POWER PLANT HAS CONVERTED OVER 10% 
MILLION TONS OF COAL INTO BTU'S. YET NOT A SINGLE MONEL TUBE IN ANY OF 
THE HEATERS HAS BEEN REPLACED. HEATERS OPERATE AT 2000 PS! WATER 
PRESSURE, USE STEAM AT 9O0°F STRONG MONEL* NICKEL-COPPER ALLOY 
RESISTS CORROSION, PERMITS USE OF RELATIVELY THIN-WALLED TUBING FOR. 

MAXIMUM HEAT EXCHANGE. 


Ya billion flexures 
in Chlorinated water 


... Monel check valve springs 
still springy 


IN 1932, 3450 MONEL CHECK VALVE SPRINGS 
WERE INSTALLED IN A METROPOLITAN WATER PLANT'S 
FOUR LARGE PUMPS. PREVIOUSLY, STRESS-CORROSION 
BECAUSE OF CHLORINE IN THE WATER CAUSED CRACKING 
AND FAILURE OF SPRINGS, SHORTENED THEIR LIFE 
TO 3 YEARS OR LESS. TODAY, OVER 90% OF 
THE ORIGINAL MONEL SPRINGS ARE STILL IN 
SERVICE, MANY AFTER 25 YEARS AND 

OVER A QUARTER BILLION FLEXURES. 











Slowed down by 3 nek problem? 


= A TALK WITH ENGINEERS FROM INCOS 
MECHANICAL ENGINEERING SECTION MAY HELP 
YOU GET BACK ON SCHEDULE. JUST GET 
IN TOUCH WITH US AND OUTLINE THE DETAILS. 
AND FOR A USEFUL RUN-DOWN ON MONEL 
ALLOY,WRITE DEPARTMENT PE FOR 320-PAGE 
INCO BULLETIN,“ENGINEERING PROPERTIES 
OF MONEL AND ‘R’ MONEL ALLOYS” 





MONEL ALLOY TAGS CLIPPED TO PUPS’ THE INTERNATIONAL NICKEL COMPANY, INC. 
FLIPPERS COME BACK FROMTHE DEEP TO TELL 67 Wall Street New York 5, N. Y. 
A TALE OF THE MIGRATIONS OF SEAL HERDS. 
THE U.S. FISH AND WILDLIFE SERVICE FINDS — Sainte iaiciteime 
MONEL ALLOY RETAINS IDENTIFYING MARKS FOR 


AS LONG AS 12 YEARS DESPITE. SALT-WATER 
CORROSION AND ABRASION FROM ROCKS AND SAND. INCO NICKEL ALLCYS 
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ACTUAL SIZE 


GET THE MOST FOR YOUR 


BTU DOLLAR 


...With Nicholson steam traps 


You get top operating temperature per dollar 
of fuel consumption . . . when you use the 
Nicholson steam trap. This trap purges all air 
and non-condensibles from pipes and equipment 
continuously ... not just at warm-up time. Your 
boiler doesn’t have to operate at top capacity 
—all the time—to obtain top steam tempera- 
ture where and when you need it. 


Make full use of your BTU dollar, with 
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Nicholson traps. They have only one moving 
part ...a valve that operates on just a few 
degrees of temperature differential. 

In your steam generation, and in your steam 
utilization . . . Nicholson traps will save you 
money. You can try one. . . without obligation! 
W. H. Nicholson and Company, 12 Oregon St., 
Wilkes-Barre, Pa. Sales and Engineering Offices 
in 98 principal cities. 


of Wilkes-Barre 





ALCOA ALUMINUM CONDUIT OFFERS NEW ECONOMY FOR ELECTRICAL DISTRIBUTION 
SYSTEMS. A growing number of consulting engineers, architects and contractors are recom- 
mending Alcoa® Aluminum Electrical Rigid Conduit as the ideal way to save electrical distribution 
dollars and to insure complete dependability. For distribution systems in office buildings, 
factories, refineries, processing and chemical plants and other new and remodeled structures, 
currosion-resistant aluminum conduit has always offered a tremendous bonus in attractive 
appearance, longer life and maintenance-free operation. Now, lower prices in all sizes have 
made aluminum competitive with other materials. Aluminum conduit is easier to cut, bend and 
thread; it is nonstaining without painting; it is nonmagnetic and reduces voltage drop up to 
20 per cent. It is nonsparking, lighter in weight and easier to install. It has the approval of 


Underwriters’ Laboratories, Inc. Available for immediate Your GuIvE To THE Best vaLue 





delivery. For more information, contact your nearest Alcoa 7" 
ALCOA 6. 


ores ape : LUMINUM 
conduit distributor cr Alcoa sales office. Aluminum Company [rete ISSUE MU-28 








of America, 2322-3) Alcoa Building, Pittsburgh 19, Penna. 





F A> ALCOA THEATRE,’ EXCITING ADVENTURE, ALTERNA 
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if you specify or install hot water 
heating systems... 


THESE 
P-K CATALOGS BELONG ON 
YOUR DESK 


Water-to-water or steam-to-water convertors ... P-K 
makes both in a wide range of sizes. All are engi- Patterson-Kelley Co., Inc. 
2509 Warren St., East Stroudsburg, Penna. 


neered for high heat transfer and low maintenance. areal initia Mieke Minis einai. 


All are in quantity production for quick delivery and Catalog 303 — P-K Convertors for Hot Water 
Heating Systems 


Bulletin 6050 — P-K Forced Boiler Water Heat 
These catalogs will give you much useful informa- Exchangers 


are competitively priced. 


tion about P-K Convertors. If you don’t already have 
them, just mail the coupon at right. The Patterson- 
Kelley Co., Inc., 2509 Warren St., East Stroudsburg, 


Pennsylvania. 


Patterson () Kelley 


Water Heater Division 


Storage Water Heaters ¢ Instantaneous Heaters « Convertors ¢ Fuel Oil Heaters 
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corrosion-resistant, weather-resistant 


GRINNELL VARIABLE SPRING HANGERS 


GALVANIZED or NEOPRENE COATED SPRING 


NEOPRENE 
COATED CASING 














GALVANIZED or 
NEOPRENE COATED 
BOLTS and NUTS 


In addition to their proven corrosion and weather ¢ Precompression 


resistance, these spring hangers offer other 
features. 

* Maximum variation in supporting force for 
standard spring models per 1/2" of deflection is 
102% of rated capacity — in all sizes. 


For hanger installations which are subject to highly 

“corrosive industrial conditions — or where exposed to 
severe weather, Grinnell makes available two distinct 
lines of pre-engineered spring hangers. 


These hangers are the result of extensive experimen- 
tation with various coatings for Grinnell’s standard 
pre-engineered spring hangers. In addition to provid- 
ing flexibility in pipe suspension, they provide ver- 
satility of application through their corrosion-resistant 
characteristics. 


me ee = tempat, 
eng theta, 
« 


(a patented feature) assures 
operation of spring within its proper working 
range, as well as saving valuable erection time. 
Reduced over-all height saves space. 

* 21 sizes available from stock for load ranges 
from 50 Ibs. to 28,200 Ibs. 


AVAILABLE IN 7 TYPES FOR 
THESE TYPICAL APPLICATIONS 


a B c D 
29 ‘eevee ‘Beas ' . — 
I a? TiAl 
+ 7 2 
Le alo 
| ft | n TINT | 
x {)  } hoa 
€)- : fa 
¥ Be 
E F G 
lm 5 <=> a r 
} LJ ni \ | . a 
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fil 14: | 
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(A) Rod threaded to top cap (B) Furnished with 
single lug (C) Two lug style (D) Top adjusting 
(E) Adjustable top and bottom (F) For floor 
support (G) Trapeze assembly. 


* Available in 3 spring lengths for maximum 
travel of 11%, 2/2, and 5 inches. 

* Installation simplified by integral load scale 
and travel indicators. 

¢ All-steel welded construction meets pressure 
Piping code. 


1. NEOPRENE COATED — for highly corrosive conditions, 
such as those found in chemical plants and refineries. All parts 
of the hanger are neoprene coated to protect the base metal 
from a wide range of corrosives. The flex life of the spring is 
unaffected by the neoprene .. . the coating resists cracking or 
flaking over a wide temperature range. 


2. GALVANIZED — for outdoor installations, where weather 

conditions are severe. All parts of the hanger are galvanized 
except the spring, which is neoprene coated to avoid alterations 
of temper, hydrogen embrittlement and decreased flex-life of 
the spring — usual hazards to springs from the galvanizing 
process. Write for further details. 


GRINNELL 


AMERICA’S #1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island 


Coast-to-Coast Network of Branch Warehouses and Distributors 





welding fittings ° 
pipe °* 


pipe and tube fittings ° 
Grinnell-Saunders diaphragm valves * 





industrial supplies ° 
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engineered pipe hangers and supports °* 
prefabricated piping * 
Grinnell automatic sprinkler fire protection systems ° 


Thermolier unit heaters * valves 


plumbing and heating specialties * water works supplies 


Amco air conditioning systems 
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How to get 
a ‘‘custom”’ pump 
at a standard price 


Here’s a new line of vertical centrifugal pumps easily 
tailored to your exact needs. 

For process transfer or heavy-duty sump service, these 
pumps have features which assure long trouble free life 
with a minimum of maintenance. 

Because they’re built from standard parts, delivery is 
fast and there is no premium charge for custom building. 
When you want to change pit depth or pump ratings, you 
merely replace necessary parts. Units may be adapted in 
the field. Shafts and pipe columns are available for any 
pump length from 2 to 20 ft. in 6-inch increments. 

There are types for wet or dry pits, with capacities to 
1080 GPM or heads to 290 ft. Vaporproof construction is 
available. 

Complete details in Bulletin 726.2. 


GOULD PUMPS, Inc., Dept. PO-98, Seneca Falls, N.Y. 
Main Office and Works 


Branches and Representatives in all principal cities 
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CORROSION IS COSTLY 
control it with CALGON’ 


Corrosion damage to cooling and service water sys- 
tems is costly in more ways than one. When you 
count replacement costs of the system itself, and add 
to that the expense of delays and outages and even 
damage to high priced equipment, corrosion looms 
as a very large cost factor. 

Systems can be protected against these needless 
costs. Calgon Engineering Service can provide the 
right answer to your particular problem. Water tem- 
perature and chemical makeup, the type of system, 
the metals exposed to water damage, these, and 
rnany other factors, determine the Calgon engineer’s 
recommendations. 

Calgon* is used to control destructive corrosion in 
tubing and heat exchangers, even at elevated tem- 
peratures. Provision is made for the control of or- 
ganic growths and for the protection of cooling 
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towers, as well. In each case, treatment is set up to 
protect the entire system. 

Many years of experience with industrial water 
problems in all parts of the country is the reason why 
Calgon Engineering Service can provide reliable pro- 
tection for your plant. A letter or phone call will put 
one of these experts to work for you. 


*Calgon is the Registered Trademark of Calgon Company for its sodium 
phosphate glass (sodium hexametaphosphate) products. The use of 
polyphosphates for the prevention of corrosion is covered by U. S. 
Patent 2,337,856. 


COMPANY 
a DIVISION OF HAGAN CHEMICALS & CONTROLS, INC. 


HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 


DIVISIONS: CALGON COMPANY, HALL LABORATORIES 
'1N CANADA: HAGAN CORPORATION (CANADA) LIMITED, TORONTO 
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e Industrial concretes, made with LUMNITE calcium-aluminate 
cement and suitable aggregates, resist heat, corrosion, abrasion 
thermal shock — and provide insulation 

e Placement is fast and easy —by guniting, pouring or plastering 


e Downtime is reduced to a minimum because concretes made 
with LUMNITE cement are ready for service in 24 hours 


For maximum convenience, use castables made with LUMNITE 
cement. These are packaged mixtures, ready fer use. Just add 
water, mix and place. Made and distributed by !eading 
manufacturers of refractories. 


Write for a copy of the ‘““Lumnite Mortar Manual,” Universal Atlas Cement 


describing gun- applied linings 


Universal Atlas, Park Avenue, New York 17, N.Y sss . 
Pe ee eee Division of United States Steel 


*ATLAS and LUMNITE are registered 


OFFICES: Albany: Birmingh 
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' MEMO TO MEN 
- ON THE WAY UP 








WHERE THERE’S BUSINESS ACTION THERE’S A BUSINESSPAPER 


Used to be a song, back in the Thirties, titled, Little Man, 
You’ve Had a Busy Day. Didn’t mention the Big Man. 
But his days are busy, too. He’s the man who must make 
top-level decisions in business. And to make those de- 
cisions, he must have facts. All the facts. All the pertinent 
information he can get. 


He finds time, in his busy days, to get that information. 
How? By getting a major portion of it from one unique 
source: the business publications serving his particular 


field. 


No businessman, Little or Big, is fully informed until he 
reads his businesspaper. He reads it for profit, not for 


One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 


pleasure. He searches it through for news of the trade or 
industry. For facts. For fresh ideas. For new products he 
can put to work. And he reads the advertising with the 
same intense concentration he devotes to the editorial pages. 


For the man on his way toward becoming a Big Man, his 
businesspaper is especially important. Take a tip from the 
reading habits of key men at every level. Take out a sub- 
scription of your own. Then, make the time to read every 
issue—and read it thoroughly. 


ewer A McGraw-Hill Publication 
a 


330 West 42nd Street 
HD TR. New York 36, New York 











CONSULTING DESIGN 


CONSTRUCTION PLANS 





PROFESSIONAL SERVICES 


EXAMINATIONS PATENTS 


SURVEY @ REPORTS TRADE MARKS 











WHERE 
TO BUY 


Featuring additional 
products, specialties 
& services for 


power plants 























BEISWENGER, HOCH AND ASSOCIATES 
Consulting Engineers 


Surveys, Design, Field Supervision, 
Power and Transmission, Waste 
Treatment, Chemical, Civil 


Akron, Ohio Jacksonville, Fla Nashville, Tenn. 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design Engineers 
Purchasing 
Specialists in 
Financing, Accounting Other Operations 
231 So. La Salle St. Chicago 4 








BLACK & VEATCH 


Consulting Engineers 
Electricity—-Water—Sewage—Industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 





1500 Meadow Lane Pkwy, Kansas City 14, Missouri 





SANDERSON & PORTER 
ENGINEERS 
Design 


Construction 








BURNS & McDONNELL 


Engineers—Architects—Censultants 


Kansas City, Mo. Phone 


P. O. Box 7088 DElmar 3-4375 





SARGENT & LUNDY 


Engineers 


140 South Dearborn St., Chicago, Illinois 








ALL 


HI-RELIABILITY )_,,-. 


KUNKLE GAUGES 


FOR 
PROCESS AND POWER 
INSTRUMENTATION 


Guaranteed accuracy. 
Backed by 50 years 
gauge manufacturing 





experience. Many 


“standards” in stock. | Ranges from 15 p.s.i., 
or 30” of vacuum, 
to 20,000 p.s.i. 


Bourdon tubes 
of bronze, drawn 
or bored s/s 
and other alloys 


NEW CATALOG AND 
ENGINEERING DATA 
MAKES SPECIFYING 

EASY ... GET IT FROM 











The makers of dependable Kunkle Valves 


KUNKLE VALVE CO. + FT. WAYNE, IND. 





GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Design and Construction Supervision 
Mechanical e Electrical e¢ Structural 
Sanitary e Chemical Laboratory 
Business and Economic Research 


New York Readi: 


w, Pa Washingto 


J. E. SIRRINE COMPANY 
Engineers 
Design Consultations 
Steam & Laboratory 
Hydro Analyses 
Reports Steam Utilization of Water 


GREENVILLE. SOUTH CAROLINA 








INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Engineers 
Investigations — Reports — Design 
Procurement — Field Engineering 

Domestic and Foreign 


74 New Montgomery St., San Francisco 5, Calif 


STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 


Hershey Building 208 S. LaSalle St 
Muscatine, Ia Chicago 4, Ill 


PAINTING CONTRACTORS 
Specialists in 
Power Plants, Refineries, 
Chemical Plants 


HARTMAN-WALSH 


5078 Easton St. Louis 13, Mo. 














THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 
POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel 
Utility e¢ Industrial e Chemical 


1200 N. Broad St Philadelpt 


ia 21 


TIPPETT & GEE 
CONSULTING ENGINEERS 


Mechanical—Electrical—Thermodynamic—Stnructur. 


Power Stations 
Industrial Plants 
North Second Street 








PETER F. LOFTUS CORPORATION 
Design and Consulting Engineers 
Electrical « Mechanical e Structural 

Civil e Nuclear e Architectural 


First National Bank Building 
Pittsburgh 22, Pennsylvania 


WATER SERVICE LABORATORIES, 
INC. 


Specialists in Water Treatment 
for corrosion Prevention 
Main Office 
615 West 131 Street New York 27, New York 
Offices also in Phila., Wash. & Richmond, Va. 








CHAS. T. MAIN, INC. 
CONSULTING ENGINEERS 


Design—Construction Management 
Steam, Hydroelectric & Diesel Plants 
Gas Turbine Installations 
Transmission—Distribution 


Boston Mass. Charlotte, N. C 











THE J. G. WHITE 
ENGINEERING CORPORATION 
Design-Construction-Reports-Appraisals 


80 Broad Street, New York 4 





TO manufacturers of equip- 


ment and those offering special 


services to the power industry, 
this section offers an inexpen- 
sive means of keeping prod- 
ucts or services regularly before 
your potential customers—The 
readers of POWER. The small 
spaces available here provide 
opportunity for you to be rep- 
resented in every issue at low 


cost. Can we serve you? 


Classified Advertising 
POWER 
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cases SEARCHLIGHT SECTION wvetsinc 


EMPLOYMENT e BUSINESS 


UNDISPLAYED RATE 

Not available for Equipment Advertising 
$2.10 a line. Minimum 3 lines. To figure ad 
vance payment count 5 average wors as a 
line. (See © on Box Numbers.) 
POSITION WANTED undisplayed rate is one 
half of above rate, payable in advance 
BOX NUMBERS count one additional line 


Send New ADS or Inquiries to Classified Adv. of Power 


OPPORTUNITIES . 


INFORMATION: 
DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals) 
An ADVERTISING INCH is measured 7g inch 
vertically on one column, 3 columns—30 inches 
to a page 


P. O. Box 12, New York 36, N.Y 


EQUIPMENT—USED or RESALE 


DISPLAYED RATE 


The advertising rate is $20.50 per inch for al! 
advertising appearing on other than a con 
tract basis. Contract rates quoted on request 


EMPLOYMENT OPPORTUNITIES — $47.40 per 
inch subject to agency commission 


10th 


for October Issue a Seot. 








MECHANICAL ENGINEER—To $7,500 


fication & design 
responsibili 


plant engineering § 
buildings & equipment plus 
ge power units. National 
location. Send detailed 
Box P-8527, POWER 
. O. Box 12, New York 36, N. Y. 











POSITIONS VACANT 


Wanted—University graduate Engineer with at 
east live years experle operation steam . 


jent 


Wanted—Experienced man as Chief Engineer in 


Boiler Inspectors (Retired) Who work for boiler 


lectrical Engineer, licensed. Institutional, 


SELLING OPPORTUNITIES OFFERED 


Wanted: Manufacturer's representative to sell 
ir line f high-quality molded long fiber as 
Salesmen with active following of operating en- 


‘POSITIONS WANTED 


Power Plant Engineer. 


a 35, 15 years experi- 


Power Plant aa - 3%, technical 


t plants 


PW 6856, Power. 





Power Plant Engineer, age 39, B.S. in Elec. Eng., 
10 yrs. experienc in operation, maintenance 


Grad. M.E.—Age 35, 15 yrs. exp. all phases ma- 
WANTED 


Anything within reason that is wanted in the 


i 





WANTED 


Complete power plants, turbo generators, Boil- 
ers, Condensers, Engine generators, Processing 
Plants and equipment. 


PAUL OBERMAN 
1910 Delmar St. Louis, Mo. 











WE PAY 
™ ~ “QJ 
s ‘ASH & 
FOR 
Electric Motors @ Starters ® Transformers 
Circuit Breakers—Electric Supplies 
ALLIED ELECTRIC CO. 


710 N. MAIN ST., MEMPHIS, TENN. 
BOX 1838—PHONE JA 7-168! 











GET CASH NOW 


for your new surplus motors 
controls and transformers! 
AVAILABLE: NEW MOTORS 


Over 5,000 now motor tock, from 
cHP te 200HP. Speci res 


AJAX ELECTRIC MOTOR — 


P.O. Box 262, Ro 
Long Distance Phone LD. 132 


Write, wire 
or phone 
collect! 





If there is anything you want 


that other readers can supply 


OR... something you don't want— 


that other readers can use— 
Advertise it in the 
SEARCHLIGHT SECTION 











ATLANTA, 3 
1301 Rhodes-Haverty Bldg. 
JAckson 3-6951 
M. H. MILLER 


BOSTON, 16 
350 Park Square 


CHICAGO, 11 
520 No. Michigan Ave. MOhawk 4-5800 
W. J. HIGGINS 
D. C. JACKMAN 

CINCINNATI, 37 
2005 Seymour Ave., 


HUbbard 2-7160 


Apt. 1 
ELmhurst 1-4150 
F. X. ROBERTS 
CLEVELAND, 13 
1164 Illuminating Bldg. 
SUperior 1-7000 
W. B. SULLIVAN 
DALLAS, 1 
901 Vaughan Bldg., 1712 Commerce St 


GORDON JONES 
F. E. HOLLAND 





FOR ADDITIONAL INFORMATION 
About Classified Advertising 


Contact The McGraw-Hill Office Nearest You 


DETROIT, 26 
856 Penobscot Bldg. 
WOodward 2-1793 
J. G. GRANT 


LOS ANGELES, 17 
1125 W. 6th St. MAdison 6-935] 
R. L. YOCOM 


NEW YORK, 36 
500 5th Ave. OXford 5-5959 
R. F. LAWLESS 


D. T. COSTER 


PHILADELPHIA, 3 
Six Penn Center Plaza 


LOcust 8-4330 
H. W. BOZARTH 


SAN FRANCISCO, 4 
68 Post St. DOuglas 2-4600 


W. C. WOOLSTON 
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2250/2500 KVA ‘ise ceneror new 1944 





Steam Conditions 440%: 750°, 28” vacuum Electrical Conditions 3/60/2300 Volts, 3800 Sq. Ft. 
2 Pass Condenser & auxiliaries, Switchboard & Exciter 
IMMEDIATELY AVAILABLE 


A COMPLETE LINE OF BOILERS AND DIESEL ENGINES ALSO IN STOCK 
Any Additional Data Desired will be Cheerfully Furnished 


CHARLES WEAVER, INC. 


Cable Address: 19701 James Couzens Highway Telephone: 
CHASWEAVER Detroit 35, Michigan BRoadway 3-1900 











GUARANTEED ‘’REBUILT’’ POWER EQUIPMENT 


SQUIRREL CAGE SQUIRREL CAGE of SLIP RING 
MOTORS MOTORS MOTORS 


3 phase, 60 cycle, 220 or 440 velts 3 phase, 60 cycle, 220 ov 440 volts 
H.P. MAKE TYPE 3600 H.P. MAKE TYPE SPEED 1000 “West. tw i 
aoa K 150 Al-Ch AN-30-F 1200 600 *G.E 
150 West. CSP-5815 1200 500 G.E 
150 GE 1-K-15A 900 "GE 
150 *West. cs 600 *Al-Ch 
5 AR-226 1800 Cr-Wh 
i ; ed ee 
-E. -i3- " ‘ 0 *G 
Re AS A 100 CS-507-S 3600 ¢ & E 
- Be « i -542- . 
hy 1 100 FT-542-2 1800 2 West 
250 °G.E. KT-599-S ARZ-826 1200 
250 *West. ae 100 AW-23-D 1200 
250 Brook RS : 
200 “Ce. 4 ‘ SLIP RING 
est. -K-1: 
200 Brook SP-581-S MOTORS 
200 *West. RS-27 3 phase, GO cycle, 220 er 440 velts 
Foe & E. he (*2300 velts er higher) 
200 ° r .37- -P. MAKE TYPE SPEED 
200 ¥ -S. 5 “2.5. MT (Mill Type) 257 
200 °G.E 63 *G.E. MT 7 50 G . 
= ‘ *G.E. M-575-S 1200 : CW -762C 
150 Cr-Wh fo é MT-536 
ene. pen ALL TYPES 16 NEW UNASSEMBLED BOILERS. 


CURRENT eC Nel Ae oor EQUIPMENT _— 
STOCK LIST IN STOCK B&W, Combustion Engineering, Foster 


S—_ 
1320 W. CERMAK RD. _e CHICAGO 8, ILL. © PHONE: CANAL 6-2900 | Wheeler. Steel encased. 2 Drum Water 
Tube with Water Walls, Superheater, 


“| Economizer, Soot Blowers, Oil Burners. 
BOILERS, PACKAGE TYPE 1500 HP D.C. MOTORS spate ' ers 
B&W, 1000 HP. designed for max. 400 Ib. steam ompiete. 
pressure. Ol! fired. 1500 HP—525 volts D.C.—600 R.P.M.—NEW 
2 Edgemoor, 1300 HP., designed for max. 400 tb —2-bearing continuous duty motors—manu- + St h F 
steam pressure. factured by Westinghouse. In original crates sapien PSIG Lad 
BONDED EQUIPMENT CO. From Navy Destroyer Escort. SPECIFICATIONS 153,600 565 850 
24155 Schoenherr, Warren, Mich. 2-bearing 1500 HP—525 volts DC—2270 amps 122.5 
PRescott 8-6640 —600 RPM—ambient temperature 40C—class 500 565 850 
B insulation—2-bearing pedestal sleeve type 60,000 435 750 
shunt wound—efficiency 94.23% ONLY 6 44,500 450 735 
AUTOMAT NUAL AVAILABLE—BUY NOW AND SAVE. Suitable 
™ 7 oe for steel mill drive—offshore oil rigs—rolling 35,000 285 577 
GAS or DIESEL GENERATOR UNITS 
f ‘ e mill drive—dredge pump applications 
Complete Switchboard Design or Construction 


PRINTS and Photos available. Write 
USED & REBUILT EQUIPMENT 
UNIVERSAL POWER ENGINEERING CO. Toe BOSTON METALS CO. HEAT & POWER CO., INC., POWER 


382 Wayne St. Jersey City, N. J. 313 E. Baltimore St. Baltimore 2, Md. MENT East 42n 
Phone: DElaware 2-8300 ELGIN 5-5050 LEXINGTON 9-1900 EQUIP DIVISION, 60 d 
St., New York 17, N. Y. 


5 
5 
5 
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¢ AVAILABLE FOR IMMEDIATE DELIVERY - 


1400 KW FAIRBANKS MORSE—MODEL 33F16—Located Honolulu, T. H. 


@ New 1948 


@ Less than 15,000 
hours total 
operation 


e@ Will convert 
to dual fuel 


1000 KW SUPERIOR—MODEL 80SX—Located Tavernier, Fia. 


@ New 1951 


@ Less than 15,000 
hours operation 
since rebuild 


e@ Will convert 
to dual fuel 


Units Can Be Seen in Operation in Present Locations 
. WRITE FOR DETAILED SPECIFICATIONS e 


DIESEL ENGINES — POWER MACHINERY 
100 KW to 1500 KW 


Diesel Generator Sets * Stationary ° 


Portable + Mobile Motors and Generators 


A. G. SCHOONMAKER COMPANY, INC. 


MAIN OFFICE: Box 516, Sausalito, Calif. 
EDgewater 2-1490 


BRANCH: 50 Church St.. N. Y. 7, N. Y. 


Digby 9-4350 


NEW 
WORTHINGTON 


Turbine Driven 


HIGH PRESSURE 
PUMPS 


Chrome-Nickel Casing — 
Cupro-Nickel Internals 
Capacities to 700 GPM 

Steam Pressure to 800 PSI 

Discharge Pressure to 1000 PSI 


For use in the following service: 
Boiler Feed « Evaporator Feed 
Boiler Feed Booster « Fuel Oil 
Open Heater Feed « Oil Refinery Charge 
Drip « Hydraulic 
Condensate « Water Injection 
Desuperheating « Hydraulie Descaling 
Combination Cracking « Thermal Reforming 

12 AVAILABLE AT $4000.00 Each 

Less than 50% of today's cost 
Can be furnished with electric motor or will sell 


pump alone. 


CALL — WRITE — WIRE 
MARITIME POWER CORP. 
39 Broadway, New York 6, New York 
HANOVER 2-3967 














37 Years Dependable Service 


RING MOTORS - Ph., 60 Cy. 


vers 


440 G.E 

440 Whse 

125 G.E 
AC GENERATORS ar SYN. MOTORS, nt —— 
Volts Make P.M 
2200/440 G.E A" 720 
2300 /400 G.E TS 720 
2200/440 G.E 1200 
2300/440 Whs« ; 1200 
440/220 Whse ; 1200 
440/220 G.E TS 900 
440/220 Whas« 400 


SQUIRREL CAGE MOTORS 
2200/4000 El lliott 1800 


00/44 


See 


> 


2300/4000 


PTT lel oll al-violor- 


QAP dasc 
mh 3 mms rot, 


4000/23 
2300 » K 
440 SFC 1800 





CIRCUIT BREAKERS, 3 Pole 
Amp., Whse., 600 V., Air, ee 

Amp., R-Smith, 600 V., Air, New 
Amp., DA-50, Whse., 600 we 

Amj., R Smith 7.5 > KV, Sol. oper 

) Amp., R. Smith, 7.5 KV, outdoor, New 
D. C. MOTORS 

Volts Type Speed 
230 ‘yr. Wh. CMC 1200 
230 7 yn. B/brg. 600 
230 3.E. cD 600 


230 G.E. cD 500/1500 
MOTOR GENERATOR SETS 
Input V., Motor Output V., 
KW Make AC Type c 
250 Ww hs se 440 Syn 
125 : 440/220 Sq. Ca. 5 
5 i.E 440 Sq. Ca. 250/125 
100 1.E 2200/440 Syn. 250 
75 440/220 a ro 240/120 
EB. 2200/440 250 
TRANSFORMERS $0 cy y- 
, AL. Ch., 2400/ 4160Y- 600 volts, 3 ph 
333 kva, G.E., 13,800—2300 V. 
333 , G.B., 2400- 240/480 ae 
250 k Al. Ch., 13,800—240/480 V 
200 kva, Al. Ch., 6900—220 V., 3 ph. 
200 kva, Whse., 4600/2300—230/115 V. 
200 kva, G.E., 2400—120/240 V., Pyr 
200 kya, Mol., 13,800—2300 V. 
200 kva, G.E., 13,800—480 V. 
150 a, Al. Ch., 2400—220 V. 
150 kva, Al. Ch., 440-220 V., dry New 
150 kva, G.E., 13,200—2300 V. 
100 kva, Whse., 4800/2400-240/480 V., Dry 
100 kva, G.E., 2400—120/240 V., Pyr. 
GASOLINE—ENGINE GENERATOR SETS 
2—35 kva, 900 P, 220 V, 3 ph. conn, LeRoi, 6 cy! 
(1) 9.4 kva, 1200 rpm 120/240 V, 1 ph, Cont, 6 cyl 
only partial listing 


stepHEN HHALL 2 co. 


HARRY J. RICE, Pres. 
625 ADAMS ST., HOBOKEN 2, N. J. 


125 


FOR SALE 
14 NEW TURBINES 


4 horizontal, 10 vertical, Westinghouse 
Driving forced draft blowers—capacities rang- 
ing from 39000 to 56000 CFM and 16” to 24” 
pressure. Steam pressures 360 te 5752, back 
pressure 102. 

Will sell turbines separately if desired. 
Price reasonable. 
Also—1—250 KW GE turbo generator unit, 3 
phase, 60 cycle, 440 volt. Used one year. 


G. M. De ROSE 
2457 WOODWARD AVE. 


706 DONOVAN BLDG. 
DETROIT 1, MICH. 








FOR SALE 


1— 600 H.P. B & W horizontal water tube 
BOILER, 200 psi, ASME, 2 drum, oil 
fired. Completely instrumented. 

2— 200 K.W. and 1 — 240 K.W. Fairbanks 
Morse DIESEL ENGINE GENERATOR SETS, 
240 volt, 247 RPM. 

1— 200 K.W. Worthington DIESEL ENGINE 
GENERATOR SET, 240 volt, 400 RPM. 

Available for i diate delivery 


CAMDEN FORGE COMPANY 
Box 269 Hoboken, N. J. 
NY Telephone BArclay 7-0600 

















COAL PULVERIZERS 
B & W type E, size 32, 75 HP motor. 


RAYMOND #15 Super Mill, 66” dia., 6 roll, 


200 HP. 
PENNA. CRUSHER, Ring Granulator, 40 HP. 
PERRY EQUIPMENT CORP. 


1422 N. 6th St., POplar 3-3505, Phila. 22, Pa. 








SAVE 50% or more... 
On Transformers & Regulators! 


NEW and USED surplus transformers and regu- 
lators available at considerable savings, 25 KVA 
° 10,000 KVA. Write for prices, giving specifica- 
ions. 


INDUSTRIAL ELECTRIC Co. 
Box 661 Moultrie, Ga. 











TRANSFORMERS 


FOR SALE—Three 100 KVA General Electric con- 
tinuous rated transfermers, perfect operating condi- 
tion, 4800 Volt Primary, 120-240-480 secondary. 
Also one Kuhlman 25 KVA lighting transformer 
2400-4800 high and 120-240 low yoltage. 


SAGINAW FURNITURE SHOPS, INC. 
666 Lake Shore Drive, Chicago, Illinois 
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SPECIAL OFFERING! 


650 Ib., 725 DEG TURBO GENERATORS — Still on Original Foundations As Shown 
in Photo Below — All Westinghouse, 3600 RPM, 80% P.F., 6900 V, 3/60. 


OME 





1—9375 KVA, 7500 KW, 125 P.S.I.G. auto extraction, surface condenser, installed in 1937. 
1—9375 KVA, 7500 KW, non-condensing, 1252 B.P., installed 1930. 
1—6250 KVA, 5000 KW, Condensing, with surface condenser, installed 1942. 


BELYEA CO. INC. 


43 HOWELL STREET JERSEY CITY 6, N. J. 
N. J. Phone: Oldfield 3-3334 


N. Y. City Phone: REctor 2-7150 











HIGH PRESSURE STEAM BOILERS 


Government Surplus SAVE OVER 75% 
NEW, NEVER USED, NEVER ERECTED, AVAILABLE IMMEDIATELY 
121,650 Lbs. 60,000 Lbs. 


1 Foster Wheeler 10 Babcock Wilcox 

Express Type, 3-drum, with integral super- 3 Foster Wheeler 

heater separately fired. “D” Type, 2-drum, with integral super- 
Includes boiler, superheater, economizer, heater fired between boiler tube bank 

7 fuel oil burners, soot blowers. Includes boiler, superheater, economizer, 
Pressure 634 psi, temp 850° F. 3 fuel oil burners, soot blowers. 
Furnace Vol: boiler 310 cu. ft., superh. Pressure 435 psi, temp 750°F. 

247 cu. ft. Furnace Vol: 330 Cu. Ft. 

We own and stock these boilers. Inspection Invited at Utica, N.Y. Subject to prior sales. 


Also on West Coast: i, 
2—122,500¢ B & W's; 1—74,000% Header Type B & W; 1—60,000Z Foster Wheeler 1875 KVA POWER PLANT. STILL IN 


STALLED. Will be sold as complete unit 

PELNIK-LOCONTI INDUSTRIAL SUPPLY CO. or place by piece. TURBINS-400 6516, 

Office Ph. Utica 6-4621 @ 315 Oriskany St., Yorkville, N.Y. @ Yard Ph. Utica 2-4513 JOR°CTT witty Sustece Candee ced 
Pumps, direct connected to GENERA- 
FOR SALE—EXCEPTIONAL BARGAINS TOR — 1875 KVA, .8PF, 3/60/2300/ 


Diesel Generator Units, 200 KW-1500 KW — Turbo Generators, 500 KW-10,000 KW ‘ 
Motor Generator Sets—Rotary Converters—Synchronous Condensers— 3600 RPM, complete with Controls. 


Frequency Changers—Transformers—Pumps, Boilers. BOILER—25,000 #/hr, 450 PSIG, 738° 
UTILITIES MACHINERY CORPORATION FIT, Stoker Fired with Superheater, 


1965 East Sixth St., Cleveland 14, Ohio # PHONES: CHerry 1-0210 & CH 1-4070 Fans, Feed Pumps AUXILIARIES—De 


aerating Heater, Coal Crusher, Elevator 


ida Pe _ bao yee BOILERS and Conveyors. CRANE—25 Ton, 36’ 


ae _ enaeane, = ,. ey a - amp, HI-PRESSURE Span. PRINTS and Photos available. 
C er by 2 32 r g 2 ws steam 
engines (130 psi steam) complete with controls Complete stock from 10-2,000 h.p. Write HEAT & POWER co., INC., 


Very good condition. May be seen in operation Nation’s largest inventory, New & Used 


MALLINCKRODT CHEMICAL WORKS WABASH POWER EQUIPMENT CO. POWER EQUIPMENT DIVISION, 60 E. 


3600 N. Second Street St. Louis 7, Mo. 9750 Skokie Bivd., Chicago (Skokie) III. OR 3-8118 42nd St.. New York 17, N.Y 
# 7 N. TY. 
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Thousands of new and 
op | SB >i 3 ¢ “Certified Rebuilt” Qu KVA Make. Type Phase Vallage 


3000 Moloney TCR 3 200 /6600-4160/2400 
Motors & Generators it a jroedhe ng mers 


WITH WAGNER in stock—up to 300 West. Power Ctr. 3 2400/4160Y-240/480 
; G.E. 


12470Y/7200-2 


1 
3 
3 
1000 H.P 5 H Pyranol 1 4800/3320Y/120/240 
EF I }=4-¥ & + we 2 250 West. 1 2300/4600-230/460 
23 — osc 1 440-100 (Furn,) 
“<6 OUR 52nd YEAR . a H 1 7800-15600-220/440 
1 ) Risler J 1 4160-240/480 
s b 3 9 ' ~240/48) 
A. C. MOTOR 0 CYCLE ©. C. MOTORS Volts Speed 3 5 3B. Ss 1 3400 1100 340 120 
Type vows (yess ip Mfr. ; 3 1150 50 Abestol 3 4160-120/208Y 
Lae = 4 S ee cs 3 93 1150 50 G.B HS 1 2400/4160-240/480 
; io aaa 151 500 4 25 Wes Hypersil 1 2400/4160-120/240 
nH 850 3 5 ye H Pyranol 1 6900/11950Y-120/240 
320, 1000 
575 1150 MOTOR GENERATOR SETS 
1150 Speed ae 
500/1500 : B ». 1200 s 
1150 75 1200 Hy 00/4160 Syn 
1150/1750 : Test. 1200 4 
400/1200 175 Fest. 1200 f 
250/1000 3 1.E 1200 25 2300 4160Y S.R 
600/1800 3 LE 1200 250 440 Syne 
7 1000 =West. 720 )=—- 600 2300/4160Y 
300 /1200 


53 2 300/1200 ENGINE GENERATOR SETS 
Hercules Gas EXD 62.5 KVA Westghe 3/60/480 
MOTOR. GENERATOR SETS sreules Gas EXD 62.5 ghe 3/60 


Input V Output V Wisconsin Gas (Air) PE-99 7.5 KVA Master 
440 AC 250 TK 1 or 3/120—2200 r.p.m. NEW 
220/440 AC 25 DC 
220/440 AC 100 DC SLIP RING MOTORS 
220/440 AC 0 DC 
2300/4000 AC 250 DE Qe Hp = Mehe = Speed Type 
220/440 AC 250 DC : GE 1800 MT 
200/440 AC 2 2 Th GE 600 IM 
220/440 AC 2 ’ 1 West 1800 
220/440 AC 25 » 3 Fy Allis-Ch 1800 
West 514 
West 600 
West 1800 
GE 450 3 200 
GE 1200 M9Z 2300 4160Y 


D.C. MOTORS—230 VOLTS 
Make Speed Type 
Cr. Wh 860 WP 53 H 
pr = ( l 75 Star 1200 SR 60 L B.B 
AL Ch. TEFC Cage 220/440 f 350 GE 1200 Pedestal 
Whse. TEFC 1 Ca 220/440 M i 
Smith b.b. (6) Sq. Cage 44 ] oo CAGE MOTORS, 3 PHASE, 60 CYC. 
1800 RPM G.E. Type K 6 3368 415 0 Vv 
D. Cc. GENERATORS y ., 11860 RPM G.E. Type KT ‘BS 2200V 
Type Volts Speed A, 9 1790 RPM. G.E. Elec. KF, TEFC, 2300V 
me - s 1 P, 1750 RPM Wagner 444 440V T.E.F.( 
BK -184 1—251P, 1170 Howell 405 440V T.E.F.( 


MO nroe 67409 MOTORS—SYNCHRONOUS— 
3 phase, 60 cycle 
125 HP 600 RPM G_E. Type TS 2200 V 

1435 W RANDOLPH ST 125 HP 900 RPM G.E. Type TS 4800 V 

: 150 HP 1800 RPM G.E. Type TS 220 V 
CHICAGO 7, ILLINOIS 00 HP 720 RPM Elec. Machinery t.e.f.c. 2300 V 
4100 HP 450 RPM Westinghouse Type HR 440 V 
1000 HP 360 RPM Westinghouse Ped. Type 2300 V 


POWER EQUIPMENT FOR POWER 
300 KW G.E. Non-C. Turbo Generator Of nenen LL a OOF 


4 s 
Whse 

R ‘TRF 
G.E 

Cr Whi eeler 
GE 

Whse. 

G.E. T.E.F.C. 


Ideal 


LLEEELEEEEEEEEGEELEEEGEELEEELEEELELEELEELELEDELTL 

















3/60/480—150¢ 5-10Z-BP 3600 RPM 
1800 KW G.E. Cond. Turbo Generator 
3/60/2400—4102 725 FIT 


450002 Combusiion Engineering BOILER 


4502 750°TT oil fired FOR SALE 


500 KVA 3 ph 60 cy 4150 V G.E. NEW 


STEP VOLTAGE REGULATOR POWER PLANT EQUIPMENT 
BREW, WOLTMAN & co., INC. Two used boiler blowoff tanks, size ap- 


50 Church St., New York 7, N. Y. proximately 1,050 gals each, shipping wot. 
18,000 Ibs. each. Purchased 1946 and 


1948. Excellent condition. Write for full 


13,750 KVA Power piant. stat | '* wompsumreeemr '* description. 


125 psi 6x7 Ing. i KW, ial 
INSTALLED. Will be sold as complete Goo sind Wertinghane 1208 KW, seis 


t TREET NORTH BERGIN NJ 











50-150 psi 7x0 ‘Pa. < snd 
19 pel . ES-1 22588829, 600 rpm rotary converter, 
100 psi 1 13,800/6,600 volts, 3-phase a.c., 5,800 
500 psi 10-4%4x10 | Worth. . 

100 = + Ins. “oe omps., 250 volts d.c. with 1,650 KVA 
125 psi 12x13 Worth. H.B j & 
100 cel 15-S/exit Ine. KRE 8-60-4160 Westinghouse transformer. Excellent con 
100 psi 13'/-8x8 Penn DE2 3-60-220 dition. $9,000.00 ‘as is, where is”, New 
100 psi 14x13 Worth HB 
100 psi 15-9/%4x12 Ing. XRB—Worth. Orleans, La. 
125 psi 17-10/2xi2 Ing. XRE 3-60-220 


125 pat 16/10%ex8V" Werth YC-2 NEW ORLEANS PUBLIC SERVICE INC. 


125 psi 20-12x14 Chie. OCE 225 H. P. 


unit or piece by piece. Consists of (11) 

1250 KVA Rathbun-Jones Natural Gas 

Generator Sets. ENGINES—1430 HP, 8 

Cylinder, 4 Cycle, 300 RPM, direct con- 

nected to GENERATORS—1250 KVA. .8 -440 — 8 PF Aftereooler- Receiver (attention: Louis H. Moss, Purchasing 
: AMERICAN AIR COMPRESSOR CORP. Agent) 


PF, 3/60/2400-4160. Complete with | Del! Ave. & 47% St... North Bergen, N. J. 317 Baronne St., New Orleans 9, La. 


ANAAAAAAAAAAANH 


C2E92202220000000900 
on 
PES ETE TESTE TE SF Ft 
So 








Switchgear. Can be seen in operation 








on foundations. PRINTS and Photos | 200 ee Sat "Condensers REAL BARGAIN DIESEL 
available. Write HEAT & POWER CO., | 72,Locomotve Type Bolles—150 i New, waned Conper-Basener tre J8-4-D ¢ eri 


( 13” x 16” Diesel. Normally rated 705 HP @ 514 
3 5 ( ; y RPM. Current model. Will sacrifice. Contact 
INC., POWER EQUIPMENT DIVISION, | 200 HP Pa: oe ge 
100 HP Slow Spe« > Rg. Mtrs J. E. SMART, BUCYRUS-ERIE COMPANY 
60 E. 42nd St., New York 17, N. Y. ; + 6719 Etzel, St. ge 14, Mo. South Milwaukee, Wisconsin. — Phone SO 2-0900 
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BARGAIN OFFERING 


6250 KVA—5000 KW, 80% P.F. TURBINE GENERATOR 
400 PSIG, 700°FTT 3 PHASE 60 CYCLE 2400/4160 VOLTS 


(Actual Photograph Above) 


5000 KW, 3600 RPM General Electric condensing turbine generator unit, complete installation 


with surface condenser, auxiliaries and direct connected exciter. Excellent condition. 


UTILITIES MACHINERY CORPORATION 


1965 EAST SIXTH STREET 


TELEPHONES: CH 1-0210 & CH 1-4070 


CLEVELAND 14, OHIO 








DIESEL GENERATOR SETS 


1250 KW Cooper-Bessemer Dual Fuel, 1650 
HP, 327 RPM, supercharged. Westinghouse 
3/60/2300 generator with all accessories. 
New 1949. 

400 KW General Motors Quad portable die 
sel generator. 650 HP. Skid mounted radi- 
ator cooled. Westinghouse 3/60/2300 gen- 
erator, complete, used 60 days. 

Both units in excellent condition. Priced at- 
tractively. 


WHISLER EQUIPMENT COMPANY 
611 Olive St. St. Louis 1, Mo. 
CHestnut 1-4474 








TRANSFORMERS 


1—300 KVA, 3/60/4160-240 Wagner, ITE type 
HPE Unit Substation, Outdoor. 
2—250 KVA, 1/60/2400-240 480 Moloney 
OISC, type YC, with taps 
1—225 KVA 3/60/440- 208Y/120, Moloney Dry 
1—250 KVA, 4—150 KVA, and 2—100 KVA 1/ 
60/4160-240/ 120 Whee. Inerteen with taps 
1—200 KVA 3/60/4160-240 Wagner, ITE type 
RPB Unit Substetion, Outdoer 
3—15 KVA, 1/60/ 240-480/120- 240 Sergel Dry 


CASH 


For Surplus Electrical Equipment 


BENSON-WILIMZIG, INC. 


1708 North 8th $¢., St. Louis 6, Mo. 
Phone GArfield 1-4290 








DIESEL ELECTRIC SET 
New 110 KW—275 Volt DC Generator direct con- 
nected to new or rebuilt 6-71 GMC diesel. This 
unit aiware in stock for immediate delivery. Send 
for photo and spec ifications. 
HICKORY EQUIPMENT, INC. 
511 Hamilton Bidg., Knoxville 2, Tenn. 











COMPLETE NEW 4600 KW TURBO POWER UNIT 


4600 KW General Electric Generator, type ATB-2, complete with air cooler, 93-1/3 cycle, 
3 phase, 2700 volt, 984 amps. 5600 RPM (output 2950 KW, 60 cycle, 3 phase, 1700 volts 
at 3600 RPM) 


6180 HP General Electric Condensing Turbine, 410 PSI at 724 Deg. F., exhaust 28.5” HG, 
complete with throttle valve and 3800 square foot Foster Wheeler condenser with steel 


shell, cupro-nickel tubes and tube sheets, monel water boxes 





NEW MOTORS 
New 1500 HP DC Motors—525 Volts, 600 RPM Westinghouse, in original crates 
New 6000 HP AC Motors—3 phase, 93 1/3 cycle, 2700 Volts 400 RPM reversible, 


General Electric, in original crates with controllers (can be used 3 phase 60 cycle 1700 
volts 257 RPM, 3800 HP 





NEW FEED WATER HEATERS Struthers Wells, 206 Square Feet of Surface, 6 Pass, Steel 
Shell, Brass Tubes and Tube Sheets, Bronze Heads. 


NEW ELLIOTT FLUID DEAERATING HEATERS 246,5002/HR, 1000 Gallon Tank Capacity 


Monel Construction. 





NEW CONDENSERS 
ALL SIZES 





EASTERN SCRAP & SALVAGE CORPORATION 


65 Muirhead Avenue, Trenton 7, New Jersey 
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MISS POWER EQUIPMENT SAYS, 
“For BIGGER SAVINGS and BETTER 
SERVICE, Get Our BARGAIN PRICES 


on Guaranteed New and Rebuilt Motors” 


SQUIRREL CAGE MOTORS 
EW AND GUARANTEED 


REBUILT 


Make 
West. 8.8. Drip 
CSP-681S 
West. 8.8. Open cs 
Drip 
ARW W -626 
. Open iK 
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ato 

wo oof 

oe 
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wen S.B. Open 
2200 V 


G.E. S.B. Oven 
West.B.B.Open CS- mie 


Type Speed 


1800 
900 





6.E. B opm K 
Gent. TE 8.8. New 
G.£. $.8 


2 
2 


anna! 


E> <enoe! 
ae? . 


“Ogmm 
oF 


ANOODY =D 


. B.B. Dri 


. Open KT- -553 
. Open iK 
. Open iK 
— IK 

iK 


OOOO m> 
DDmaa 


mmmmm 


Wagner T.E.F.C.B 
CP-635 
West. B.B. Splask 
CS-754C 
G.E. S.B. Open KT-356 
El. Dyn. T.€.F.C.B.B 
XP KNX-223 
. com KT -343 

Open 


West. B.B Splash ~440V 
CS-445 


Ope 
Howell Tere. 88 K1505 3600 





FOR YOUR 
SURPLUS 


NEW & 

USED 

Electrical 

Equipment 
2 


SEND YOUR 
LIST 
TODAY! 





FREE CATALOG. This is 
| changing eur steck, and ean 


| your 
fer eur free cataleg. in Steck, fractiona 


listing. We are centinually 
ulrements at any time. Send 
hersepewer up te 500. 








SEARCHLIGHT 
EQUIPMENT 
SPOTTING 
SERVICE 


This service is aimed at helping 
you, the reader of POWER, 
locate used and surplus new 
power equipment not currently 
advertised (this service is for 
user-buyers only). 


Just send in the specifications of 
the equipment wanted on the 
coupon below, or on your own 
company letterhead, to 


Searchlight Equipment 
Spotting Service 


c/o POWER 
P. O. Box 12 
New York 36, N. Y. 


Your requirements will be 


Large line ef meters. Centre! Equipment, AC and DC Generaters, MG sets and 
transformers. PHONE or WIRE ws COLLECT 


POWER EQUIPMENT CO. 


PAIQS 


AIRN SIaEET ¢ PHONE Béverty 35-1662 ¢ PG but 544 ¢ ROCHESTER 2, NY. 


OPPORTUNITIES! 


New and used equipment 

recently released from service 

by a number of electric and 
gas utility companies 


hes, 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 

MATERIALS 
following used equipment: 


on, 





brought promptly to the atten- 
tion of the used equipment 
dealers advertising in this issue. 
You will receive replies directly 


from them. 


NO CHARGE 
NO OBLIGATION 


Searchlight Equipment 
. Spotting Service 


c/o POWER 
P. O. Box 12 
New York 36, N. Y. 


Please help us locate the 





2500 KVA POWER PLANT. Will be 
sold individually or as a complete unit. 
TURBINE — 9 Stage, Non-Condensing, 
Automatic Extraction, 600 PSIG, 600° 
FTT, 150% Extraction, 30¢ Back Pressure, 
3600 RPM, direct connected to GENER- 
ATOR—2000 KW 3/60/480 Volts com- 
plete with Controls. BOER — 4 Drum 
Bent Tube, 75000 $/hr. 650 PSIG, 650° 
FIT with Water Walls, Oil Fired com- 
plete with Fans and Feed Water Pump. 
PRINTS and Photos available. Write 
HEAT & POWER CO., INC., POWER 
EQUIPMENT DIVISION, 60 East 42nd 
St., New York 17, N. Y. 


Send for new list... to 
EBASCO SERVICES INCORPORATED 
APPARATUS EXCHANGE 
Two Rector St., New York 6, N. Y. NAME 


TITLE 








COMPANY 
2 TITUSVILLE BOILERS 

LOW HEAD WATER TUBE BOILERS. Each 
having a capacity of 368 HP at 160% pressure, STREET 
including breeching to stack. Oil fired with 4 Ray 
Oil Burners, Type AG12, Size #9, Ser. Nos CITY 

7994 to 97 inclusive. § HP 220/440 and 3 Phase 

ZONE 


60 cycles. Good condition: Little used. 
DRUID HILL PARK SEED CORP. 
2700 Block Wilmarco Avenue—Baltimore 23, Md. 9/53 
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AIRCRAFT FOR SALE 


PBY Amphibian Aircraft . . . Only 1400 hours 
total time completely overhauled and converted to 
2 crew handling in 1956. Used almost exclusively 
on eerlal survey work since new, carge 

floor « Auxillary power unit « janitrol heater « 
extremely light weight « excellent condition 


Reyal Gull Amphibian . . . The world’s mest ece- 
nomical and versatile ‘‘Executive’’ amphibian e« 
used exclusively as a demonstrator and executive 
charter ship e only 400 hours since manufacture 
e new custom exterior paint and customized inter 
for. Avatlab'e for immediate sale or lease attrac 
tive terms. 


DeHavilland Beaver Top condition throughout 
e used solely as an ambulance ship since new e 
zero time—Pratt & Whitney overhauled engine, 
new C. of A. Excellent radio and instrumentation 
e complete with Federal wheel/skiis and Edo floats 
Your inquiries are invited 


Bell 47-H Executive Helicopter - Maintained in 
new condition throughout for the exclusive use of 
a high ranking government official ¢ 250 hours total 
time e Janitrol heater e floats ¢ skids e skils « 
all modifications up e payload for 3 persons and 
2:20 hours range e exceptional discount. 


TIMMINS AVIATION LIMITED 
MONTREAL AIRPORT, CANADA 








FOR SALE 
512 HP HIGH PRESSURE BOILER 


30,000 pound steam per hour Combustion En- 
gineering boiler, type VU, two drum, bent tube, 
4502 steam pressure, 825° FTT, complete 
with spreader stoker and automatic control 


New 1950—Excellent Condition 
INTERNATIONAL POWER 
MACHINERY COMPANY 
1612 Union Commerce Building 
Cleveland 14, Ohio MAin 1-9514 








BOILERS FOR SALE 


90,0002 450 psi 700° B & W Stirling 
25,000 200 psi B & W Stirling with new 
tubes. Price $8500.00 FOB cars 

35,000 200 psi B & W Stirling with new 
tubes. Price $9500.00 FOB cars 


TURBINES FOR SALE 


1 3000 KW Condensing 2400 volts 
1250 KW Condensing 2400 volts 
1 750 KW Condensing 2400 volts 
Price for all of above $26,000.00 FOB cars 


MIDWEST BOILER & TURBINE CO. 


616 Vaughn Ave., Dyersburg, Tenn. 
Phone ATwater 5-4396 








FOR SALE—MODERN NON-CONDENSING 
TURBINE GENERATOR UNIT 


750 KW, 80%, PF, 3/60/2400 volt Elliott 250 
PSIG, 600°FTT, 50% gauge back, suitable for 
100 PSIG complete with shaft exciter 

EUCLID ENGINEERING CORPORATION 


609 National City East Sixth Building 
Cleveland 14, Ohio 








FOR SALE 
1—250 KW AC GENERATOR 


with direct connected exciter. 200 RPM—220 
Volts, 60 Cycle, 3 phase complete with switch 
board, driven by a Chuse Uniflow engine which 
has just been overhauled. This was a stanaby 
for us but it has become too small 


MINNESOTA VALLEY 
MILK PROCESSING CORP. ASSN. 


Belle Plaine, Minnesota 








BENJAMIN F. 


HAW 


COMPANY 
WAREHOUSE DIVISION 


Available for immediate delivery: a wide 
selection of seamless alloy piping mate- 
rials to ASTM-Spec. A-335: 


Sch 
Sch 
Sch 


4” Sch 

Dble Ex Hy 

5” Sch 

Sch 

Sch 

6” Sch 

Dble Ex Hy 

8” Sch 

Sch 

8” Sch 
8” x 1.264” 

Nom. Wall 

8" x 1.25" 

Nom. Wall 

10” Sch 

10” Sch 

10” Sch 

Sch 

x 1.563” 

R Wall 


18” 
ur 


24° x % 
Nom. Wall 


10” x 7/16" 
Nom. Wall 
24° Sch 


Sch 

Sch 

Sch 
6 Sch 
6” x 1.10” 
Nom. Wall 


8 Sch 
8” x 1.212” 
Nom. Wall 


All items in stock subject to prior sale. 
Mill test reports furnished on request. 


For further information and prices 
to place your order . . . contact 


BENJAMIN F. 


SHAW 


COMPANY 
Warehouse Division 
2nd & Lombard Streets » Wilmington, Delaware 
Telephone: Olympia 8-7181 


Dependable piping fabrication and installation 
since 1893 
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ELECTRICAL 
POWER EQUIPMENT 


A. C. MOTORS—3 Ph. 60 Cy. 


SLIP RING 
Make Type Volts Speed 
M 


GE 579BS 4800/2400 1800 
5 SFS06S 4800/2400 1800 

oa 1776 

500 


SQUIRREL 


G.E 


SYNCHRONOUS 
oR 
GE 
5 G.E 
TO G E 


M-G SETS—3 PH. 60 CY. 


DC 
Qu. K.W Make RPM Volts 
= 210 7 G.E 514 2 350 


GENERATORS 


Dese 


TRANSFORMERS 


Type PH. 


OIS¢ 


Voltages 


Os¢ 
FUR 
OTS¢ 
Nir 
OIS¢ 


FREQUENCY CHANGER SETS 
KW Make Freq Voltage 
750 GE 25/¢ 132 
GE 
GE 
Al. ¢ 
GF ) j Sx 
COMBINATION MILL DRIVES— 
D.C. MOTORS WITH M.G. SETS & CONTROLS 
PACKAGE DRIVES IN STOCK 
HP Vv. 2 RPM DC M 
MG Set 


RE-NU-BILT BY 


BELYEA COMPANY, INC. 


43 Howell St., Jersey City 6, N. J. 
Tel: OLDFIELD 3-3334 
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McGraw-Hill Book Co. 
McNally Pittsburg Mfg. Corp. 
Mesta Machine Co. 
Midwest Co., 


Inc. 


Piping Inc. 
Minneapolis-Honeywell 
Iron Works Go. 


Mfg. Co., D. J. 


Murray 


Murray 


National Airoil Burner Co., Inc. 


National Aluminate Corp. 


National Exposition of Power & 
Mechanical Engineering 


National Tube Div. 
Nicholson & Co,, W. H. 


Nordberg Mfg: Co. 


°o 


Ohio 
Ohio 


Brass Company 


Injector Company 


Orr & Sembower, Inc. 


P 


Panellit, Inc. 


Patterson-Kelley Co. 


Peabody 


Peerless Pump Div., 
Food Machy. & Chemical 


Pennsylvania Flexible 
Metallic Tubing Co. 


Permutit 


Engineering Corp. 


Corp. 


Company 
Phelps Dodge Copper Products Corp. 
Philadelphia 


Gear Corp. 


Pioneer Service & Engrg. Co. 


Pipe Fabrication Institute 
Pittsburgh Piping & Equipment Co. 
Porter Co., Inc., H. K. 

Forge & Fittings Div. 
Wm. 
Company, 


Pritchard & 


Powell Co., 


Pratt Henry 


Ce., J. F. 


R 


R-P & ¢ 
Amer. 


Div.. 
Cable Co., 


Valve 
Chain & 
Ray bestos-Manhattan, 

Manhattan Rubber 


Raybestos-Manhattan, 
Packing Div. 


Inc. 
Div. 


Inc. 
Co. 


Gauge Column 


Flow 


Reliance 


Republic Meters Co. 
Republic Steel 
Steel & 


Corp., 
Tubes Div. 
Research-Cottrell, Inc. 
Ric-Wil 
Ridge Tool 
Riley Stoker 


Incorporated 
Company 


Corporation 


100-101 
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not assume responsibility for errors or omissions. When a star appears after the name, the adver- 
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“Package” ion exchange equipment 
for lab or pilot plant... from stock 


Laboratory ion exchange column 


The Permutit laboratory or lecture-table kit 
includes a 144” O.D. glass tube with one 
end drawn down to fit ordinary laboratory 
rubber tubing, the ion exchange resin or 
resins required and literature describing ion 
exchange experiments. The user supplies the 


stand, clamps, tubing, stoppers and beak- 
ers. The tube will hold sufficient Permutit 
Q ion exchange resin to remove 20 to 25 
grains of hardness. 

This simple set-up is used for demonstrating 
ion exchange processes such as softening, 
dealkalizing or demineralizing water and 
for experiments in removal of impurities 
from process solutions and separation of 
metals from leached ores or waste liquids. 


MBD-6A mixed bed demineralizer 
The MBD-6A unit (6” diam.) contains a 
mixture of Permutit Q cation exchange resin 
and Permutit S anion exchange resin. It 
will demineralize 1 to 2 gpm of water to a 
low total solids, low COz2 and low silica con- 
tent. Refills containing pre-mixed resin are 
available. Each refill has a capacity of ap- 
prox. 1500 grains total electrolytes as 
CaCO3. When the unit is exhausted, the fill 
may be discarded or regenerated and 
re-used, 


238 


A conductivity cell is mounted in the outlet 
line to be used with a conductivity meter 
for measuring the electrolyte content of the 
effluent and thus indicating when the resin 
bed is exhausted. 

Standard equipment includes the MBD-6A 
with initial fill, faucet adapter and hose and 
conductivity cell. Optional equipment: con- 
ductivity meter, resin refills and an auxiliary 
tube for regenerating the resins. 


MBD-15 mixed bed demineralizer 
This compact unit will demineralize 6 to 
7146 gpm of water to an average conductivity 
of 0.15 micromhos (approx. 6,000,000 ohms 
specific resistance per cm or 0.05 ppm total 
electrolyte content). CO» will be reduced 
to 0.1 ppm and SiO: to about 0.1 ppm. 

Capacity of the MBD-15 between regenera- 
tions is approx. 20,000 grains total electro- 
lytes. For example, it will demineralize 


3420 gallons of water containing 100 ppm 
total electrolytes or 1710 gallons containing 
200 ppm total electrolytes. When the unit is 
exhausted, the resin bed can readily be re- 
generated without removing the resins from 
the tank. The plastic regenerating tank is 
used for both regenerants. 

The MBD-15 is supplied piped and par- 
tially assembled and requires connecting 
together only 3 flanges other than the con- 
nections to influent, effluent and waste lines. 


16”, 24” and 30” diam. 
single bed units 
(see photo above) 

Diameter of unit 16” 24” 30° 
Approx. flow rate (gpm) 10 20 30 
Construction of these “‘package’”’ units is 
of the same heavy-weight materials used for 
Permutit’s large custom-designed units and 
includes rugged PVC plastic interior piping 
and plastic strainers, full 3/16” thick rubber 
lining steam-cured and vulcanized to the 
heavy gauge steel shell. The entire lining 
is spark-tested at 25,000 volts. Exterior 
piping is high strength plastic. 

Standard equipment includes a_rubber- 
lined Permutit multiport control valve for 
each unit, acid pump, corrosion-proof plastic 
tank for cation regenerant and steel tank 
for anion regenerant. All parts are normally 
kept in stock for immediate shipment and 
are described in standard drawings. 


ced o co 


For complete information, write to The 
Permutit Company, Dept. P-98, 50 West 
44th St., New York 36, N. Y. or Permutit 
Company of Canada, Ltd., Toronto 1, Ont. 


PERMUTIT. 


rhymes with “compute it’’ 
A DIVISION OF PFAUDLER PERMUTIT INC. 


Water Conditioning 
lon Exchange * Industrial Waste Treatment 


POWER * SEPTEMBER 1958 





This Tube is Precision Bored 


to Rifle 


Ashcroft Duragauge in 
Phenol case — a tough, 
rigid plastic turret type 
case for wall or flush 
mounting 


MAXWELL 


M 


TRADE MARK 


MANNING 


IN| JUOOW 9 


Barrel Accuracy 


The Bourdon tube in Ashcroft Duragauges is machined mirror-smooth inside and 
finish ground outside to exact tolerances. Strong, uniformly thick walls assure 
precise flexibility—sustained high accuracy and long life 


Eight tube materials permit you to select the best metal with sensitivity balanced 
by internal corrosion resistance. Whether your choice is phosphor bronze, an alloy 
steel, “K* Monel, a stainless steel or beryllium copper, metallurgical control is 
exact from ingot to finished tube. Socket and tip joints are welded or brazed, 
then stress relieved for highest strength and safety. “Whip testing” at pulsating 
pressures at least 50% greater than rated pressure insures calibration stability 


Order your Ashcroft Duragauges with the best Bourdon tube material for your 
service. Choose the all-stainless-steel movement or stainless steel with nylon bear- 
ings and pinion gear. Full range of pressures, dial sizes, case designs and materials 
available. In any combination of components, Duragauges give sustained high 
accuracy and long service. Get details from your industrial supply distributor 


ASHCROFT PRESSURE GAUGES 


A product of 
MANNING, MAXWELL & MOORE, INC. 
Consolidated Ashcroft Hancock Division « Stratford, Connecticut 


In Canada: Manning, Maxwell & Moore of Canada, Lid., Galt, Ontario 





1. STEAM 2. ELECTRIC GENERATING GROUP 
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GROUP 





LOOK AT ALL THREE FOR POWER 


THE FLUID HANDLING GROUP in a steam power plant has as many individual components as 


the other two combined. Failure of any one component can disrupt operation of the whole. 
Reliability can best be achieved through compatible integration of the wide range of equipment 
in this all-important group. As a manufacturer of all major fluid handling components, 
Worthington’s “system-wise” experience and knowledge can be of extreme value to you. For 
information, write or call your nearest Worthington district office. Worthington Corporation, 


Harrison, New Jersey. 





